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ACOUSTICS AND AUDIO FREQUENCIES

334-2134 1
On the Radiation of Sound into a Circular Tube.
U. Ingard. (Chalmers tekn. Hogsk. Handl., 1048, No. 70,
49 pp- In English.) A\ study of the propagation of
sound waves in rigid-walled tubes {rom sound sources
of circular svmmetry, in particular a plane piston source.
The radiation resistance and the pressure distribution
in the tube are calculated, and verified by measurements.
The equivalent circuit is discussed. The case of a cvlin-
drical resonator is considered, and curves are given for

calculated and measured resonance {requencies.

534.756 +621.39 2

Relationship between Rate of Transmission of Informa-
tion, Frequency Bandwidth, and Signal-to-Noise Ratio.-
Earp. (See 62.)

53478 3
A Playback for Visible Speech. L. O. Schott. (Bell
Lab. Rec., \ug. 1943, Vol. 206, No. 8, pp. 333-339.)
Description of a rotatable frosted lucite drum and
associated photoelectric equipment which reproduces
speech from opaque patterns on the surface of the
drum.
534.842 179145 4

Auditorium Acoustics.—]. . Maxneld. (]. Soc.
Mot. Pict. IEngrs, Aug. 1948, Vol. 51, No. 2, pp. 169--176.
Discussion, pp. 176 183.) A review of the factors
affccting the acoustic properties of auditoria, with
special reference to the cinema.
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The abbreviations of the titles of journals are takem [rom the
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534.844.1 . ) 5
Measuring Reverberation Time by the Method of

Exponentially Increasing Amplification.- -W. lFak.
(Philips tech. Rev., 1947/1948, Vol. 9, No. 12, pp. 37r1
378.)  Penodic sound impulses are generated within

the space whose reverberation time is to be measured
and the voltage from a microphone within this space
1s applied, after exponential amplification, to a c.r.o.
The amplification of each pulse voltage begins with a
low value, rises exponentially to 6o db, and then drops
back to the initial low value. When the sweep period is
equal to the reverberation time, the oscillogram has an
approximately constant amplitude. The equipment is
described and experimental results are discussed.

534.844.1 1 621.385.832 6

Reverber-O-Graph (An Electronic Reverberation Re-
corder).—N. B. Bhatt & D. L. Subrahmanyam. (I</ec-
trotechnics, March 1948, No. 20, pp. 47-54.) .\ portable
mains-operated recorder which indicates the decay of
sound intensity in rooms in decibels per second on the
screen of a c.r. tube of long persistence. The sweep
time can be 1, 2, 3, 5 or 7 scc, so that the reverberation
times ol rooms of anyv size can he determined. A loga
rithmic amplifier stage enables a range of sound intensity
of 75db to be recorded either by tracing or by photo-
graphic means. Tull circuit details are given, with
examples of typical sound decay curves.

531845 7
Behavior of Acoustic Materials.—R. 1. Cook. (/.
Soc. Mot. Pict. [ngrs, Aug. 1948, Vol. 51, No. 2, pp. 192
200. Discussion, pp. 200 202) The mechanism ol
absorption in various materials is discussed and methods
for determining normal-incidence and random-incidence
absorption cocificients are outlined. The latter co-
efficient is considered the niore useful in auditorium
design. Recommendations for painting acoustic materials
are made and the results of such painting are tlustrated.

534.862 1 621.3906.602.3.029.3
Continuously Variable Band-Elimination Filter.
Singer.  (See 39.)

621.395.610 9

Circuit for Condenser Microphones with Low Noise
Level.--]. ]. Zaalberg van Zelst. (Philips tech. Kev.
19471948, Vol. o, No. 12, pp. 357-363.) The micro-
phone is incorporated in a bridge circuit which, as the
diaphragm wvibrates, supplies an a.m. high-frequenc:
voltage, which is amplified and detected. The bridge
circuit can be connected to the ampliier by a cable,
and a high resistance in series with the microphone is
not required.

621.395.616 : 534.76 10

A Condenser- Mlcrophone for Stereophony. Al
Rademakers.  (Philips lech. Rev., 1947/1948, Vol. g
No. 11, pp. 330 338.) The requisites for such a micro-
phone are discussed and the construction of the instru-
ment used in Philips’ laboratory is described. This
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instrument has a diaphragm of etfective diameter about
15 mm and of thickness 15y, whose natural frequency
is raised to 12 000 ¢/s by using the *stiftness * of the air
cushion between it and the back electrode 13 p away.
The resonance peak is eliminated by air-damping, so
that the response is flat, to within 2 db, up to 14 ooo c/s.
The threshold value is below 30 phons and  the
sensitivity with an applied direct voltage of 100V is
3 mV ubar.

621.395.025 : 621.396.97 11

Sound Recording as applied to Broadcasting.—M. ]. L.
Pulling. (B.B.C. Quari., Julv 1948, Vol 3, No. 2,
pp. 108 1?1) A technical discussion of the methods
used by the British Broadcasting Corporation. Mechano-
graphic methods using disks or film are compared
with magnetic systems using tape or wire, with special
reference to the difticulties associated with editing and
continuous recording and reproduction.  The require-
ments for both static and transportable equipment are
considered and the need for international standards
of recording is mentioned. No single existing svstem
meets all requirements.

621.3935.025.3 12

The * Edispot > : A Spotting Device for Magnetic
Tape-Editing. R. S. O'Brien. (4udio Eungng, N.Y.,
July 1948, Vol. 32, No. 7, pp. 11-13, 46.) Irovides

means for winding, timing and playback. An auxiliary
rotating drum and pickup head c¢nable a small portion
of the tape to be examined continuously, either aurally
or by c.r.o. display, so that any particular section of a
record can be located accurately.

AERIALS AND TRANSMISSION LINES

621.315.212 : 621.3.09 13

Propagation of Electromagnetic Waves in Concentric
Wide-Band Cables with Longitudinal Dielectric Spacers.
—H. Buchholz (Arch. elekt. Ubertragung, Scpt./Oct.
1947, Vol. 1, Nos. 3/4, pp. 137-150.) The mathematical
treatment  is simplified by considering the analogous
case of propagation in the rectangular channels bct\\ cen
uniformly distributed diclectric spacers between two
plane-parallel plates. Two solutions are obtained by
combining the E and H fields. Critical frequencies and
the propagation constant are calculated and shown
graphically. The characteristics of the magnetic ficld,
the low losses due to current heating, and dttenuatlon
also investigated.

.315.212 : 621.3.09 14
ttenuation and Phase Distortion due to Internal
gularities and Repeater Mismatch of Coaxial Cables.
Fuchs. (Cdbles & Transmission, Paris, Julv
8, Vol. 2, No. 3, pp- 233—241. With English summary.)

.315.212: 621.317.330 15
tudy of the Impedance Irregularities of Coaxial

Cdbles by Oscillographic Observation of Pulse Echoes.-
Colhanault & Herreng. (See 142.)

1
621.392.020.04 16

TMo.: Mode in Circular Wave Guides with Two
Coaxial Dielectrics.—S. Frankel (Elect. Commun.,
June 1948, Vol. 25, No. 2, pp. 152 157.) Reprint of
22 of 1948.
©21.392.020.04 : 621.315.01 17

Fields in Nonmetallic Waveguides.-——R. M. Whitmer.
(Proc. Inst. Radio Ingvs, W. & E., Sept. 1948, Vol
36, No. 9, pp. 1105-11709.) Green’s function is found
for an infinite plate of dielectric material having the
electric ficld parallel to the surfaces of the plate. The
solution is found as a Fourier integral which is then

A2

replaced by a complex contour integral. The residues
at the real poles, of which there arc a finite number,
correspond to the propagating modes in a metallic
waveguide. An integral around a branch cut gives a
wave radiating into space, analogous to the attenuated
modes of the metallic guide.

The modal field distributions are discussed for the
plate and for circular rods. The surface fields are not
small, but are attenuated transversely at rates = 28 db
per radius. .\ nonmetallic waveguide can be usetful
wherever a cheap flexible conductor is needed and
imperfect shielding can be tolerated.

621.390.67 : 021.317.336 18
Television Receiving Aerials : Impedance Measuring

and Matching Methods.—D. A\. Bell. (/. Brit. Instn
Radio Engrs, Jan./Feb. 1948, Vol. 8, No. 1, pp. 19-39.

Discussion, pp. 39 40.) Describes impedance measure-
ment by observation of standing-wave patterns and the
use of circle diagrams, and also by the substitution

method.  Wide-band matching devices, the use of
fractional-wavelength lines as transformers, and balance/
unbalance converters are brieflv mentioned.

621.396.07 : 621.307.743 19

Television Antenna and R.F. Distribution Systems for
Apartment Houses. -Kallmann. (See 243.)

621.396.677 20

Fed-Dipole Groups as Longitudinal Radiators for
Broad Frequency Bands.—O. Zinke. (Funk u. Ton,
Sept. 1948, Vol. 2, No. 9, pp. 435-442.) \rrangements
of dipoles in lme with separations reduced according
to a certain law, are shown to give beams 30 to 459,
narrower than other arrav svstems and cover a 3:1
frequency range. For a given half-value width of the
radiation diagram a Yagi aerial is 2-3 times longer than
a longitudinal radiator of the new type with alternate
fed and reflector dipoles. The new type corresponds
in its operation to the diclectric dircctional arrays of
Mallach and extends these for XA > socm. Typical
radiation diagrams ave given.

621.390.677 21
A Discussion of the Maximum Directivity of an
Antenna. T. T. Tavlor. (Proc. Inst. Radio Iingrs,

w. E., Sept. 1948, Vol. 36, No. 9, p. 1135.) Com-
ment on 2731 of 1948 (Riblet). It is shown that as the
diameter of a sphere, corresponding to the aperture ot
a broadside array, is reduced below 50, the radiation
(), which is the ratio of the cnergy stored in the intense
portion of the induction field to the radiated energy,
increases at an exceptionally high rate. In consequence,
critical tolerance and bandwidth as well as ohmic loss
are important limitations in the design of superdirective

aerials. The mathematical basis is outlined and examples
arc given.
621.306.677 22

The Maximum Directivity of an Antenna.—D. A.

Bell.  (Proc. Insi. Radio limgrs, W. & 12, Scept. 1948,
Vol. 36, No. 9, p. 1134.) Discussion on 2731 of 1948
(Riblet).

621.396.077 23

An Experimental Investigation of the Radiation
Patterns of Electromagnetic Horn Antennas.—D.
Rhodes. (Proc. Inst. Radio I‘ngis, W. Ie, Scpt
1948, Vol. 36, No. 9, pp. 1101-1105.) 250 mdntlon
patterns are shown for rectangular horns, as functions
of the clectric- and magnetic-plane flare angles (from
0° to 50°) and of the radial length of the horn (from
o to 50}). Characteristic properties are thus revealed :
their effect on the design of such horns is discussed.
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CIRCUITS AND CIRCUIT ELEMENTS

6271.3.018.41 24

Negative Frequency.—'' Cathode Ray’. (Wireless
World, Oct. 1948, Vol. 54, No. 10, pp. 361-364.) The
distinction between positive and negative frequencies
is discussed for 2-phase supply, and negative frequency
is considered in relation to modulation and frequency
changing. A 2-phase method of eliminating sccond-
channel interference, discussed fullv by Barber (2697 of
1947) is briefly explained. See also 1866 of 1948 (Madella)
and 1867 of 1948 (Barber).

621.314.632 : 621.396.622.03 25

Applications of Crystal Rectifiers at Frequencies
up to 10000 Mc/s.—]. H. Evans. (J. Brif. Insin
Radio Engrs, May/June 1948, Vol. 8, No. 3, pp. 112--121I.
Discussion, pp. 121-125.) The construction and general
mechanical details of crystal rectifiers are described.
Various applications considered include frequencv
changing and detection in microwave receivers, and 1.1,
rectification for meters.

621.310.726.078.3 : 621.396.615 : 621.396.619.13 26

Simplified Automatic Stabilization of a Frequency-
Modulated Oscillator.—]. L. Hollis. (Proc. Inst. Radio
Itngrs, W. E., Sept. 1948, Vol. 36, No. g, pp. 1164
1171.) A quartz-crystal discriminator is operated at
the frequency of the modulated oscillator, so that
heterodyning and mixing circuits are unnccessary.
A special bridge circuit, operating on the modulator
bias, maintains the average frequency equal to the
mean  frequency of the discriminator. The circuit
arrangements are described ;  the performance and
stability of a complete unit arc brieflv discussed.

621.316.86 27

Fized High-Stability Carbon Resistors.—T. Holmes.
(J. Instun elect. Engrs, Part I111A, 1947, Vol. g4, No. 16,
pp. 912-914.) Discussion of manufacturing problems.
Ceramic rods are coated with a carbon film by pyrolitic
decomposition of methane in a continuous-process
furnace. The resistance is increased by cutting a
spiral track on the coated surface. The ends are
coated with graphite for good coutact with the metal
end caps which are then litted. The whole resistor is
given a lacquer finish. ‘T'he furnace and its control
characteristics are described. Typical stability figures
for the resistors are tabulated.

621.316.89 28
Production of Frequency-Independent Purely Ohmic
Resistors for Short Waves.—\V. Burkhardtsmaier.
(Lrunk w. Ton, Aug. 1948, Vol. 2, No. §, pp. 381-301.)
A device is described whose input resistance remains
equal to its d.c. value up to very high frequencies.
The limiting frequency depends on the length of the
resistor used.  The device resembles that of Roosenstein
(137 of 1044) and has a concentric return conductor.
It s particularly suitable for use in compensation
circuits, whose design is discussed.
621.318.42 29
Contribution to the Calculation of Premagnetized
Choke Coils.—]. Kammerloher. (#unk w. Ton, Sept.
1948, Vol. 2, No. 9, pp. 443453.) The effective core-
permeability of such chokes is defined and methods
for calculating it are given, with relevant formulae
and numerical examples.
621.318.572 30
An Electronic Switch with Variable Commutating
Frequency. -E. E. Carpentier. (Philips tech. Rev.,
1947/1948, Vol. 9, No. 11, pp. 340-346.) Detailsof
an instrument suitable for the simultancous production
of two oscillograms, and with switching rate con-
tinuously variable from 2 to 40 000 per sec.
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621.318.572 : 621.396.96 31

The Strobe Principle in Radio and Radar.—[. H.
Bedford. (]. Brit. Instn Radio Engrs, March/April
1948, Vol. 8, No. 2, pp. 62-70.) A concise thecoretical
explanation, with discussion of various practical circuits.

621.392 32

Network Transformations. —(Distvib. Elect., Oct. 1948,
Vol. 21, No. 172, pp. 40-43.) A collection of formulac
for (a) series-parallel transformations for resistances
and for impedances, (h) star-delta and derived trans-
formations for impedances and admittances, with simple
numerical examples, some of which involve negative
components.

621.392 33

Dual Circuits.—W. Klein. (Funk u. Ton, Aug. 1948,
Vol. 2, No. &, pp. 392-395.) Methods are known for
deriving dual, or inverse, circuits for plane networks.
With the help of two dual potential decoupling arrange-
ments, which consist of ideal transformers with a 1:1
transfer ratio, an equivalent plane network can be
obtained for any network and a dual nelwork can then
be derived.

621.392 34
Three Investigations on the Pulling of Oscillations.
‘H. G. Moéller. (Elektrotechnik, Berlin, Sept. 1947,

Vol. 1, No. 3, pp. 65-71.) Theorv is given of the pulling

phenomena for two self-oscillating systems. The theory

1s based on two fundamental equations, one representing
the resultant oscillation and a nonlincar one representing
the amplitude limitation in the self-oscillating svstems.

Confirmation of the theory is given by the results of

resecarches on (a) the energy transfer betwecen two

valve transmitters with different amplitudes, (b) the
current in the coupling conductor, and (c) the transition

{from the heterodyne to the pulling regime.

621.392: 621.385.5.001.8 35
Applications of Screen-Grid Supply Impedance in
Pentodes. —Sulzer. (See 258.)

621.392.015.3: 537.311.5: 517.941 36
The Determination of the Integration Constants when
Calculating Transient Phenomena.—13. 1>. H. Tellegen.
(Philips Res. Rep., Feb. 1948, Vol. 3, No. 1, pp. 24-36.)
‘A network is considered containing a voltage source
v under the intluence of which a current 7 flows in a
certain branch. \ method is given for calculating,
from the differential equation connecting ¢ and v, the
discontinuities in : and its derivatives resulting from
discontinuities in » and its derivatives. The method
is applied to the calculation of periodic phenomena
caused by periodic sources containing discontinuities.”

621.392.43 37

Antenna Matching with Line Segments.—]. G. Mar-
shall. (JST, Sept. 1948, Vol. 32. No. 9, pp. 18-21. .104.)
Simple design formulae, for series- or shunt-balanced
networks using a scction of transmission line as a trans-
former, are derived for the general case when each ele-
ment of the network may have a diflerent characteristic
impedance.

621.392.5 38
Delay Networks from Low-Pass Units.—]. Linke.
(Ilektrotechnik, Berlin, Aug. 1947, Vol. 1, No. 2, pp.
43-51.) The transmission characteristics of low-pass
filters of wvarious types are discussed, with special
reference to their use in the construction of delay
networks. Designs arc given for low-pass delay networks
with given damping and characteristic impedance,
and the behaviour of these networks is compared with
that of networks constructed from phase-rotation units.
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621.392.5 : 621.385.029.03/.04 39

Experimental Method for a priori Tests of Delay
Lines for the Travelling-Wave Amplifier. —P. Lapostolle.
(C. R. Acad. Sci., Paris, oth Aug. 1948, Vol. 227, No. 6,
pp. 388-380.) In the calculation of the gain of the
amplified wave, the part of the delay line outside the
beam only involves a single coefficient P, which is
a measure of the amplification efficiency. Details and
theory are given of a method for determining P, in
which the electron beam is replaced by a cylindrical
rod of diclectric which retards the waves. The retarda-

tion can be very casily expressed 1 terms ol P. bSce
also 23235 of 1947.
621.392.5.012 40

On the Amplitude Curve associated with a Linear
Phase Characteristic in a Quadripole with Minimum
Dephasage. — J. Laplume. (C. R Acad. Sci., Paris, 19th
July 1948, Vol. 227, No. 3, pp. 187-188.) The curve
representing the amplitude response of such a quadripole
is determined for the casc where the dephasage is
rigorously lincar between two finite limits and constant
outside these limits. The gain curve has a maximum
at a frequency cqual to the geometric mean of the
limits @ it falls off more rapidly towards the high than
towards the low frequencics. Between the limiting
frequencies the curve 1s rounded, in contrast to the flat
characteristic often aimed at in design.

621.304/.395/.045 : 021.394 -395..73 ] 41
Line Amplifier for the Paris-Toulouse Coaxial Cable.
Sueur. (Seez212))

621.395.065.1 42

Surgeless Volume Expansion.— \. .\, Tomkins. (Wive-
less World, Sept. 1948, Vol. 54, No. 9, P. 347.) Correc-
tions to 2739 of 1948.
621.390.6011.1 43

Building-Up Processes in Two Coupled Linear Oscil-
latory Systems with Arbitrary Damping and Type and
Magnitude of Coupling. 1> Schneider.  (Arch. elekt.
Ubertragung, Sept.'Oct. 1947, Vol. 1, Nos. 3 4, pp. 91~
100.) The essential feature of the investigation 1s the
calculation of the biquadratic Heaviside function of the
svstem of simultaneous homogencous differential equa-
tions of the iree oscillations, by a method previously
described (2627 of 1942). Three cases arce considered,
depending on the valuc of the damping. In the lower
range two pairs of conjuzate complex roots are found,
in the middle range one pair of conjugate complex
roots and two real roots, and in the upper range four
real roots. These correspond respectively to (¢) two
oscillatory, (b) one oscillatory and one aperiodic, (¢)
two aperiodic phenomena. An equivalent circuit 1s
used in the discussion of general coupling relations.
The Laplace transformation s found particularly
suitable for the investigation of building-up effects.
The calculations are applied to the two important
practical cases of excitation by a damped sinusoidal
voltage or by a surge voltage, for arbitrary initial
conditions and different degrees of damping.

621.390.615 44

Theory of Amplitude-Stabilized Oscillators. — P. \igrain
& . M. Williams. (Rev. sci., Paris, 15th \ug. 1947,
Vol. 85, No. 3279, pp. 839-540.) For other accounts
see 080 and 1853 of 1943.

621.396.615 45
A Phase-Shift Oscillator with Wide-Range Tuning.
G. Willoner & ¥. Tihelka. (Proc. Insl. Radio Ewngrs,
. 15, Sept. 1948, Vol. 30, No. g, pp. 1096--1100.)
An oscillator covering the frequency range 100-T0 000 € 8.

Ay

The phase of the fecdback is controlled by the delay in
a 3-terminal all-pass network. The tuning is achieved
by varving a single resistance element of the network.

621.396.615 46

Positive-Grid Oscillators. A. V. J. Martin. (Radio
tech. Dig., Edn frang., June/Aug. 1948, Vol. 2. XNos.
3/4, pp- 135 143.) Simple explanation of basic principles
with formula for oscillation frequency.

621.396.615 47

On a Double-Triode Oscillator and its Application
to the Study of Dielectrics.—R. Lcétienne.  (C. R. Acad.
Sci., Paris, 30th Aug. 1948, Vol. 227, No. 9. pp- 506-508.)
A modified Franklin oscillator, with multivibrator
locked by an oscillatory circuit and with cathode coup-
ling and an amplitude limiter. Stability of frequency
is of the same order as that of a crystal oscillator without
a thermostat.  With coils of good quality the amplitude
remains constant over a wide range of frequencies and
the harmonic content is negligible. Calibration varics
little with the age of the valves. With this type of
oscillator, the two-oscillator method for the measure-
ment of dielectric constants can be used for both low-
loss and lossy materials.

621.396.615 48

Application of Tube 833-A as VUltra High Frequency
Oscillator. S K. Clatterjee & V. Sreckantan.
(Electrotechnics, March 1948, No. 20, pp. 55 63.) Exper-
mental investigation of the behaviour of this valve
when used as a resonant line oscillator to gencrate
frequencies {rom 26.5 Me/s to 210 Mc/s. Results are
shown graphically and tabulated ; efficiency falls off
sharply for {requencies above 60 Mc s or transit anules
above 30 .

621.390.615: 621.304.441 49
Stabilized Oscillator for Multiplex Voice-Frequency
Telegraphy. —Delvon & Maniére. (See 209.)

621.396.615.17 50

On the Performance of the Push-Pull Relaxation
Oscillator (Multivibrator).- R. Feinberg. (Phil. Mag.,
April 1948, Vol. 39, No. 291, pp. 268-281.) .\ mathe-
matical analysis of the multivibrator, based on the
assumption that itactsasa z-way electronic switch which
periodically  charges and discharges two capacitors
in alternate sequence. \ linear relation is introduced
as an approximate equivalent lor the nonlinear valve

characteristics.  Calculated frequencies agree within
1-159% with experimental values.
621.396.615.17 : 621.319.55 51

Electrical Sawtooth Oscillations : Part 2. - H. Hertwig,
(Funk u. Ton, Sept. 1948, Vol. 2, No. 9, pp- 460-474.)
Practical circuits are given for oscillators using  gas-
discharge valves, with technical data for snitable valves
Philips 4036 and ECs0, \ EG St o, 2lA and St/o2ilL
Part 1, 3056 of 1948.

621.396.615.17 .18 52

High-Ratio Multivibrator Frequency Divider. M.
Silver & A. Shadowitz. ([f:lect. Conunuti., June 1948,
Vol. 25, No. 2, pp. 160 162.) The capacitor between
the first grid and the sccond anode of a multivibrator
divider is removed and replaced by a high-Q tuned
circuit followed by a two-stage clipper. The circuit wili
now only oscillate in the immediate vicinity of the
resonant {requency of the tuned circuit. At the output,
a square wave 1s obtained at this frequency, which is
arranged to be the required sub-harmonic of the
svnchronizing frequency. A circuit is shown that gives
stable division ratios as high as 300 to 1. Sec also 188
of 1946 (Applegarth) and 3252 of 1941 (Builder).
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621.396.615.18 53

Frequency Division.—J. Grosskopl. (Fernmeldetech. Z..
Aug. 1948, Vol. 1, No. 5, pp. I13 11g.) A review of
the characteristics of modern frequency dividers of the
regenerative-modulation type considered Dby Miller
(3687 of 1939) and the quasi-stable type discussed by
Fortescue (3099 of 193g), with particular reference to
the pulling-in region and division ratio. See also 3490
of 1938 (Hudec) and 3491 of 1938 (Golicke).

021.396.645 621.396.828.1 54
Reducing Heater Hum. K. G. Britton. (Wireless
World, Oct. 1948, Vol. 54, No. 10, p. 300.) An appro-

priate proportion of the heater voltage is mjected into
each valve in antiphase to the hum, which is thus
reduced below the level of valve noise.  See also 1689
of 1947 (Baxandall).

621.396.645 1 621.385.4 55

The FP-54 as a Stable Voltage Amplifier.——N\. T
Seaton. (Canad. J. Res., July 1948, Vol. 26, Sec. F,
No. 7, pp. 302-309.) A simple method is given for
operating the FP-54 pliotron as a stabilized amplitier
with a grid current < ro~!" A. The application to the
construction of a compact portable clectrometer s
discussed bricfly.

6©21.306.645.371.029.3 56

Negative Feedback Calculations. T. J. James. (Waire-
less World, Scpt. 1948, Vol. 54, No. 9, pp. 326-330.)
Simplified  design formulae are given, which ““ enable
the person with little mathematical skill or knowledge
to design a icedback circuit suitable to his amplifier and
his requirements '

621.300.662 57

Stub Tuners for Power Division. C. T2 Smith. (Comr-
munications, Aug. 1948, Vol 28 No. 5, pp. 22-23)
\n arrangement of concentric-line stnb tuners which
provides continuously-variable division, between two
loads, of the power from a common input, while pre-
serving the correct matching conditions.

621.390.662.3 58
Nonsymmetrical Matched Filters.—W. terzog. (Aich.
eleki. Obertragung, Sept./Oct. 1947, Vol 1, Nos. 3/4,

pp. 122-127.) Discussion of various nonsymmetrical
flter circuits which allow matching within wide limits,
with simple design formulae.

621.396.662.3.029.3 : 534.862 59
Continuously Variable Band-Elimination Filter.
. Singer. (J. Soc. Mot. Picl. Engrs, Aug. 1948, Vol. 51,
No. 2, pp. 203-210.) The filter is essentially a 4-stage
zero-gain amplifier incorporating a Wien bridge and
with 26-db fecdback to give extra stecpness of the
response curve on both sides of the rejection frequency.
This irequency is adjustable from 30 to g ooo c's, and
50-db rejection is obtained anvwhere in that range,
which is covered in 5 overlapping bands.  The filter has
proved very uscful for the elimination ot interference
{requencies, such as arc whistles, in the production of

sound for motion pictures.

GENERAL PHYSICS

53.081.5 1 530.1 60

Some Electrical Applications of Dimensional Analysis
and of the Principle of Similitude.  [.. Lakaye. (Hull
sci. Ass. Insi. Montefiore, Mav/\ug. 1948, Vol. oOr
Nos. 5 8, pp. 219-257.) Discussion includes the theory
of experiments on reduced-scale models.  Sce also 250,
of 1948 (Dzung & Meldahl) and back references.
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530.162 -+ 621.390.822 61

The Brownian Movement and Spontaneous Fluctuation
of Electricity.— D. K. C. MacDonald. (IResearch, Loud.,
Feb. 1948, Vol. 1, No. 5, pp. 194-203. Bibliography,
pp. 203-204.) A historical review of the development
of present knowledge of the subject. The principal
formulae are given.

534.756 ~ 621.39 62
Relationship between Rate of Transmission of Informa-
tion, Frequency Bandwidth, and Signal-to-Noise Ratio.
C. W. Earp. ([:lect. Conymun., June 1948, Vol. 25, No. 2,
pp. 178%-195.) An integrated modern theory of com-
munication is developed. The exact benefit to be gained
by the use of the right balance between rate of trans-
mission of information and the frequency bandwidth
used is estimated for the established expanded-band
communication systems. The particular features of
transmission systems necessary for optimum performance
arc considered. A new svstem of modulation, tentatively
called ‘ step modulation ’, is shown to have all known
characteristics of efficiency.  The exact performance of
the system is examined and it is found that the process
of bandwidth expansion to vield improved demodulated
signal/noise ratio mav be inverted to provide communica-
tion through reduced bandwidth at the cost of signal
noise ratio. The new svstem may define the theoretical
limit of eflicient usc of frequency bandwidth for any
transmission system, for the case when the only known
characteristic of the information wave is the {requency
hand that contains it. Sec also 1057 of 1947 (Gabor).

535.317.9 1 621.397.5 1 535.88 63

The Manufacture of Correction Plates for Schmidt
Optical Systems. - H. Rinia & P. M. van Alphen.
(Philips icch. Rev., 1947/1948, Vol. g, No. 12, pp. 340~
356.)  Discussion of the optics of the Schmidt systen,
with a method of manulacturing the correction plate.
A mould with the thickness dimensions increased in the
ratio 5: 1 is used to form a gelatin plate from a 209
solution, which on drying shrinks to the required thick-
ness, lateral shrinking being prevented by a alass
backing plate. See also 2652 0of 1048 (Friedman) and
2767 of 1948 (de Groot).

537.21 1 621.385.833 64

The Electrostatic Field Distribution near a Circular
Aperture or Short Cylinder. G. Licbmann. (Phil. Mag.,
April 1948, Vol. 39, No. 291, pp. 281-296.) The potential
is the sum of that calculated by Bertram (1215 of 1942)
and a correction term. Tn manv cases of interest in
eleciron optics or valve design the correction term is the
more important. Both terms are tabulated.

537.228.1 1 621.305.025. 65

Light Modulation by P-Type Crystals.—G. D. Gotschall.
(J. Soc. Mot. Pict. Engrs, July 1948, Vol. 51, No. 1,
pp. 13-20.) The method described uses the linear
clectro-optic effect in D-type crystals. ‘PN’ crystals
(dihydrogen ammonium phosphate) give good results.
A parallel beam ol polarized light is used. Voltages as
high as 9 kV may be required, but practically no current
is taken. The fHat response extends well bevond the
audio range. The simple construction, excellent dark
to-light ratio, high input impedance and good trans-
mission characteristics are particularly applicable to
variable-density sound-film recording.

537.311.33:621.396.645 : 021.315.59 66
The Transistor, a Semi-Conductor Triode. —Barceen &

Brattain. (See 264.)

537311‘33:621.396.645:.62[.315.59 67
Experimental Germanium Crystal Amplifier [the

Transistor|. —\Wells : White. (See 263.)
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537.312.62 68

Theory of Superconductivity.—M. Born & Kai Chia
Cheng.  (Nuaturve, Lond., 19th June 1948, Vol. 161,
No. 4103, pp. 968-969.) A correct theory should be
based on the ionic forces. Those metals are super-
conductive for which the Fermi surface, supposed to be
a sphere, lies very close to one set of the corners formed
by the boundary planes of a Brillouin zone.

537.312.62 : 621.317.332 69
High-Frequency Resistance of Superconductors.
\. B. Pippard. (Nature, Lond., 1oth July 1948, Vol. 162,
No. 4106, pp. 68-69.) Discussion of measurements for
Sn at frequencies of about g 200 Mc/s. See also 1014

of 1948.

537-523-3 70
The Influence of Corona Formation upon the Design
of High Voltage Apparatus.—\\. T. Thornhill & 1. W.

Beasley.  (Marconi Iev., July/Sept. 10948, Vol. 11,
No. go, pp. 87-104.)
537-562 71

On the Absorption of the Energy of High-Freguency
Currents by Ionized Gases.—V. P. Mihu. (C. R. Acad.
Sei., Paris, 23rd Aug. 1948, Vol. 227, No. 8, pp. 472-474.)
The intensity of the current in a coil forming part of an
oscillatory circuit varies with the current intensity in a
Geissler tube threading the coil. The absorption of
energy by the gas in the tube has a maximumn value for
a particular gas pressure, which for hvdrogen is 0.14 mm
Hg and is constant for X 2.40-5.94 m.

538.221 72

On the Interpretation of the Anomalies of Ferro-
magnetics at Radio Frequencies. -I. Lpelboim. (C. R.
Acad. Sci., Paris, 19th July 1948, Vol. 227, No. 3,

pp. 185 187 ) The anomalies are related to the existence
of strong parasitic currents induced in the surlace lavers
by the underlving layers of higher permeability.  No
supplementary hypOthLSLS concerning magnetic viscosity
appear necessary.

538.567.2: 621.383.5 73
The Photo-Voltaic Effect.—IX. Lchovec. (Phys. Rev.,
15th Aug. 1948, Vol. 74, No. 4, pp. 463-471.) The

Schottky-Mott theory of the barricr-layer rectification
is extended with respect to the action of light absorbed
in that layver. An ‘equation of state ’ connecling photo-
voltage, photo-current, light intensity, wavelength,
external resistance, etc., is derived and discussed.

538.69 : 538.221 74
On the Motion of Iron Particles, with Six Degrees of
Freedom, in the Air round a Wire carrying a Constant
Electric Current. -J. A. Schedling. (C. R. Acad. Sci.,
Paris, 23rd Aug. 1948, Vol. 227, No. 8, pp. 470-472.)
An account of efiects analogous to those described by
Ehrenhaft (2755 of 1947) for uniform magnetic fields.

535.3 75
Electromagnetism. [Book Review|—]. C. Slater &
N. H. Frank. McGraw-Hill, London, 1947, 240 pp.,

17s. 6d. (Beama J., Aug. 1948, Vol. 55, No. 134, p. 266.)
" The book is to be regarded as a modern fundamental
text on the subject ”” and *‘ occupies a very high place
indeed in the ranks of first-class scientific literature.”’

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA
523.53 : 621.396.96 76
The Daylight Meteor Streams of 1947 May-August.—
J. A.Clegg, V. A. Hughes & A. C. B. Lovell. (Mon. Nof.
. astr. Soc., 1947, Vol. 107, No. 4, pp. 360-378.)
\Whereas the results of 4.2-m radar observations on well-

A6

known meteor showers in the autumn and winter of
1946/1947 conformed closelv to expectation from
previous visual work, a similar investigation of a shower
with radiant near » Aquarii, begun st May 1947,
revealed an unexpectedly large belt of meteoric activity
observable only in daylight. Some of this activity
continued throughout August, 1947. This may bLe a
recurrent phenomenon which explains the high general

level of activity found by Prentice, Lovell & Banwell
(2779 of 10948).
523.72.029.62 : 621.396.822 77

Shape of Pulses of Radio-Frequency Radiation from
the Sun.—5. L. Williams. (Nature, Lond., 17th Julv
1948, Vol. 162, No. 4107, p. 108.) Analysis of the shape
of the tail of 78 single 75-Mc/s pulses shows that 58 were
probably exponential m shape, 11 less probably so,
4 probably not so and 5 definitely not. Attempts to
interpret the rising portion of the pulse curve in terms
of exponential functions were unsuccessful.

523.740 78

Magnetic and Electric Phenomena in the Sun’s Atmo-
sphere associated with Sunspots. -R. G. Giovanelli.
(Mon. Not. R. astv. Soc., 1947, Vol. 107, No. 4, pp.
338-355.) A method is given for the determination of
the magnetic and clectric fields near a sunspot which
is growing in etther a non-conducting or a uniformly-
conducting medium. The circulation of currents in the
medium is critically dependent on the presence of an
external magnetic field.

523.781945.07.09"" : 551.510.535 79

Solar Eclipse Observations of the Ionosphere.—C. \V.
Mcl.eish. (Canad. |. Res., May 1948, Vol. 26, Sec. A,
No. 3, pp- 137-144.) Discussion of measurements made

before, during and after the eclipse of gth Julv 1045
with automatic recording equipment. Analysis of the
results indicates cffective recombination coethcients of
1.6 1078 [or the I region, 1.4 < 1078 for the F, region
and 1.0 x 107* for the I¥, region. Evidence of a variable
coefficient for the E region agrees with the view that
at this level there is a high negative-ion density.

523.854 1 021.396.822 80
Galactic Noise.—RR. v. d. R. Woolley. (Mon. Not.
R. astr. Soc., 1947, Vol. 107, No. 3, pp. 308-315.)

Electron velocity temperatures of about 12 000° may
be expected near carly-type stars, where ionized hydrogen
is the main constituent. In other regions of interstellar
space, where metallic ions greatly outnumber hydrogen
ions, the temperature is of the order of 1000".  Galactic
noise of the intensity reported can only come from the
hot regions.

550.384 81
Recent Work on the Earth’s Main Magnetic Field.
(Observatory, Aug. 1948, Vol. 68, No. 845, pp. 144-149.)
Report of a discussion at the Roval Astronomical Socicty.

See 3409 of 1948.

550.385 1 523.745 . 82

Magnetic Storms and Solar Activity, 1947. H. W.
Newton. (Observalorv, Feb. 1948, Vol. 68, No. 842,
pp- 36-37.) Review of sunspot records, magnetic varia-

tions, magnetic storms and sudden commencements tor
the vear, with a table of 19 magnetic storms recorded
at Abinger.

551.508.15: 551.510.41 83
An Ozone Radiosonde.—Stranz.  (See 169.)
551.510.535: 523.5 84
Observations of Scatter Clouds.—T. L. Eckerslev.
(Natuwre, Lond., 3rd July 1948, Vol. 162, No. 4r03,
PP- 24-25.) A large increase in scatter clouds, not
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associated with visible meteors, may be observed before
a Dellinger fade. This effect is attributed to the large
amount of ultra-violet radiation from the sun at the
time of the fade. The main effects observed by Millman,
McKinley & Burland (2511 of 1948) are explainable
by the above, together with the author’s theory of
meteor evaporation and the physics of scatter clouds
(91 of 1948).

551.510.535 1 525.624 © 550.384.4 85
Electric Conductivity of the Ionospheric D-Region.
D. F. Martyn : T. G. Cowling & RR. Borger. (Natfuve,
Lond., 24th July 1948, Vol. 162, No. 4108, pp. 142-143.)
Discussion on 31106 of 1948 (Cowling & Borger) and ro24
of 1948 (Martyn). Martyn considers it doubtful whether
tidal motions increase with height in the 1onosphere.
FExperimental evidence strongly suggests that the main
part of the magnetic variations is produced below the
E region, but this must somehow be reconciled with
the relatively small theoretical conductivity likely to be

found there.

Cowling & Borger emphasize that work on atmospheric
tidal motions is still only exploratory, and do not think
that Hall currents can set up polarization capable ot
counteracting the magnetic reduction in E-layer con-
ductivity.

551.510.535 1 551.543 86

A Note on a New Ionospheric-Meteorological Correla-
tion.—T. G. Mihran. (Proc. Inst. Radio Engrs, W. & E.,
Sept. 1948, Vol. 36, No. 9, pp. 1093-1095.) A new
correlation is suggested between the time of occurrence
of the maximum [F,-laver critical frequency during a
single day and the mean value of ground-level haro-
metric pressure for that day.

531.510.535 1 0621.396.71 87
Measurements of the Interaction of Radio Waves in
the Ionosphere.Huxley, Foster & Newton. (See 194.)

5531.510.535 : 621.396.11.029.58 88

The Importance of Ionosphere Conditions for Long-
Distance Radio Communication. —H. J. Groenewold.
(T1jdschy. ned. Radiogenool., July 1948, Vol. 13, No. g4,
pp. 103-129. Discussion, 2 pp.) -\ review of present
knowledge of the role of the ionosphere in s.w. propaga-
tion.

551.510.535 1 621.396.06 : 523.53 89

A Study of Transient Radar Echoes from the JIono-
sphere.— . Eastwood & K. A. Mercer. (Proc. phys.
Soc., 1st Aug. 1948, Vol. 61, No. 344, pp- I22-134.)
Experiments performed between January 1945 and
July 1946 in the frequency range 20-40 Mc/s support
the meteoric theorv of burst formation. The small
amount of solar influence is explained in terms of
Ii-region ionization ; the sun does not appcar to emit
radiation capable of causing bursts. Analysis of the
observations suggests that the greater proportion of the
bursts is created within a thin layer located at a height
of 86 km : the distribution of the bursts within this
layver has proved to be uniform over wide areas and no
latitude effect has been detected. It is established that
the rate of incidence of bursts which present echoing
areas between 4 and 4 - d4 m?® to a radio wave of
frequency v may be expressed in the form Cdd /7432,
with C constant.

551.504.221 90
The Mechanism of Lightning Discharge.—L.. B. Loch.

(J. Franklin Insi., Aug. 1948, Vol. 246, No. 2, pp. 123

148.) A survey of recent researches and modern theorics.
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LOCATION AND AIDS TO NAVIGATION

621.396.93 91

The Influence of the Human Element in Direction
Finding. —J. D. Peat. (Marconi Rev., July/Sept. 1945,
Vol. 11, No. 9o, pp. 69-77.) Discussion of the accuracy
of d.i. bearing observations in the 1-20-Mc/s band and
of a method of eliminating human crrors by means of a
recording device. Results obtained by visual, aural and
recorded observations on typical transmissions are
compared statistically.

621.390.93 : 621.396.821 : 551.504.6 92

Extension, to Radiogoniometers for Atmospherics, of
the Definition of the Operation Threshold in terms of a
Pulse Flux.—l'. Carbenayv. (C. R. Acad. Sci., [Paris,

2nd Aug. 1948, Vol. 227, No. 5, pp. 337 -339.) Sce also
2902 and 3504 of 1948.
621.396.932 93

A Survey of the Problems Involved in the Provision of
Radio Aids to Marine Navigation.—P. G. Redgment.
(/. Instn elect. Ingrs, Part TIIA, 1947, Vol. o4, No. 16,
pp. To12-1015.) Discussion of the operating frequency,
type of presentation and other special factors in the
design of aids required in pilotage waters, in coastal
navigation, in making a land-fall or in navigation in
mid-ocean. \ plea is made for the design of an associated
group of systems employing, if possible, a common
principle and requiring as few difterent sets of shipboard
equipment as possible. (Note. For international
recommendations on marine vadar see 3135 of 1947
and 112 of 1948.)

621.396.932 94

New Developments in Marine Radio Direction Finders.
—-H. Busignies. (Flect. Commun., June 1948, Vol. 25
No. 2, pp. 196-203.) A general review presented at the
International Merchant Marine Radio Aids to Navigation
Conference, New London, Conn., 1947. Suggestions for
improvement include: (a) use of other wavelengths,
(b) use of pulse transmissions, (¢} direct-reading indication
of bearings, (d) combination of distance measurement
and bearing.

621.396.932 95
A Time-Multiplex Radio-Frequency Phase-Comparison
Method for Navigatiomal Systems.—!I. ‘I Mitchell &
T. Kilvington. (/. Instn elect. Engrs, Part I1IA, 1047,
Vol. 94, No. 16, pp. 977 983 ; summary, ibid., Part ITIA,
1047, Vol. o4, No. 11, p. 267.) Discussion of the Post
Office Position Indicator (P.O.P.1.) hyperbolic naviga-
tion svstemn, designed to assist ships in conditions of poor
visibility. The c.w. signals whose phases are to be
compared are radiated on a common frequency at
intervals and in sequence irom the various aerials com-
prising the system. Some practical results are given for
an experimental arrangement using aerials A/2 apart,
but the system is inherently capable of being used with
wide aerial spacings.
621.390.933 96
Note on a Short-Range Radio Position-Finding System
using Modulated Continuous Waves. R. F. Cleaver
(J. Instn elect. [ngis, Part 1ITA, 1947, Vol. g4, No. 106,
pp. 981989 ; summary, ibid., Part 11IA, 1047, Vol. 94,
No. 11, p. 267.) The range of an aircraft is found by
comparing the phases of the modulation envelopes of
signals (a) transmitted from and (b) received at a ground
station after re-transmission from the aircraft on a
different carrier frequency. By combining apparatus
for such phasc comparison with a v.h.i. automatic
direction finder and conventional communication equip-
ment, the range and azimuth of the aircratt are displaved
on a c.r.o. without ambiguity for distances up to
100 miles. Range accuracy 1s within about 1 mile.
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621.396.933 : 629.13.052 97

- Low-Reading Absolute Altimeters.——13. . Sharpe.
(J. Instn elect. Iingrs, Part 111\, 1947, Vol. g4, No. 10,
Pp. 100i—-1011 ; summary, ihid., Part I1L.\, 1947, Vol. gy,
No. i1, p. 2068.) General considerations affecting design
and performance of f.m. radio altimeters are discussed
and cxisting instruments operating at 400 Mc/s as well
as projected designs for 1 600 Mc/s are described. At
present, with suitable well-placed aerials, satisfactory
operation is possible at altitudes [rom zero to about
5 oou ft.

021.390.933 : 620.139.83 98

C.W. Radio Aids to Approach and Landing. M.
Birchall. (/. Insin elect. Lngrs, Part IITA, 1947, Vol. 9,4,
No. 16, pp. 943952 ; summary, thid., Part IITA, 1947,
Vol. g4, No. 11, p. 267.) Discussion of the fundamental
problems involved. The display of the intelligence
provided i1s of primary importance. ‘ Crossed-pointer
meter presentation giving elevation and azimuth on one
instrument is preferred.  Existing c.w. radio systems
arc described, the gencral principle of operation being
the nse of partially overlapping radio beams to define
a particular direction in space.  The most secrious
technical objection to existing m-X or dm-) svstems is
the distortion of the radio beams by reflections.  Future
trends are likely to be towards the use of highly directive
<m-A systems, to overcome siting troubles.

©21.396.933.2 99

C.W. Radio Aids to Homing and Blind Approach of
Naval Aircraft. —D. Quinn & R. D. Holland. (J. Instn
elect. Lwgrs, Vart IILA. 1947, Vol 94, No. 16, pp.
953 960 ; summary, ihid., Part TIL\, 1947, Vol. 94,
No. 11, p. 267.) Description of beacons at present in
use in aircraft carriers and at naval air stations. These
include rotating acrial beacons and those having over-
lapping acrial patterns. The problems peculiar to naval
applications arc discussed.

621.390.933.2 100

The Omni-Directional Radial-Track Guide. J. H.
Ashton & N, N. Beresford. (/. Iustn elect. Ingrs,
Part TITA, 1947, Vol. 94, No. 16, pp. 990-1000.)
Lssentially a rotating radio beacon with a cardioid tvpe
of polar diagram.  When the rotation takes place at high
speed, the bearing of the receiving station is given by
the phase of the a.m. envelope of the received waves.
Two-aerial  rotating svstems and lour-aerial fixed
svstems with mechanical or electronic modulators are
described.  Accuracy is limited by re-radiation and by
polarization errors.

621.390.933.2 1 621.317.79 101
The Development of Monitoring and Remote-Control

Equipment for Radio Aids to Naval Flying. Quinn &
LePage. (See 159.)
621.396.933.23 102

Indication of Landing Courses Independent of Weather
Conditions.Is. . Niessen. (Philips Ies. Rep., TFeb
1948, Vol. 3, No. 1, pp. 1 12.) The landing course is
determined as the intersection of a vertical plane T, with
the surface of a cone whose axis lies in 1. Sce also
1769 of 1946.

621.390.933.24 103

The Consol Navigation System.  \. H. Brown. (/.
Tustn elect. Iingrs, Part LITA, 1947, Vol. 94, No. 16,
pp. 968-976 ; summary, 2hid., Part 111\, Vol. g4,
No. 11, p. 267.) The principles of operation and the
wencral arrangement and design of the equipinent arc
described.  Theoretical and operational range and
aceuracy characteristics are given.  See also 2252 of 1948
Jessell) and 2912 of 1946 (Clegg).

1.8

621.396.9¢ 104

Theoretical and Practical Radar Problems.—I:. Ist-
vantfy. (Elekirolechniku, Budapest, \ug. 1948, Vol. 40,
No. 8, pp. 167-181.) A review of modern developments.

621.396.96 : 526.9 105
The Use of Radar in Surveying.— (Sec 188.)

621.396.933 106
Loran : Long Range Navigation. BBook Review
J. A Pierce, A. A McKenzie & R. H. Woodward (Eds).
McGraw-Hill, New York, 1948, 467 pp., $6. (’roc. Ins!.
Radio Imgrs, W. & £, Sept. 1948, Vol. 36, No. o,
p. 1141.) Volume 4 of the Radiation Laboratory series.
\ description of the loran system, the history of its
development, and the associated equipment.  For
another review sce Nature, lond., 23rd Oct. 1948

Vol. 162, No. 4121, pp. 633-635.

MATERIALS AND SUBSIDIARY TECHNIQUES

534845 i i 107
Behavior of Acoustic Materials. -Cook. (See 7))
53537 108

Excitation Time of Silver-Activated Zinc Sulfide on
Electron Bombardment.—|. F. Mullaney, F. Reines &
H. G. Weiss.  (Phys. Rev., 15th Nug. 1948, Vol. 74,
No. 4, pp- 191-492.) The risc time of visible radiation
was found to be < 1078 sec, the limit of the mncasurement
technique.

535.37 109

Electrical Properties of Incomplete Phosphors.— R.
Irerichs.  (Research, Lond., Feb. 1948, Vol. 1, No. 5,
pp. 208-211.) An account of measurements on large
single crystals of CdS grown by the reaction of Cd vapour
and H,s at high temperature.

53537 110
The New Phenomena of Electrophotoluminescence and
its Possibilities for the Investigation of Crystal Lattice.
G. Destriau.  (Phil. Mag., Oct.-Dec. 1947, Vol. 38,
Nos. 285-287, pp. 700739, 774-793 & 880-888.) \
4-part  theoretical and experimental study of the
phenomena presented by photoluminescent compounds
submitted to the action of intense clectric fields. Part 1 :
Discussion of the excitation of luminescence in certain
substances by varving clectric fields of high intensitv.
The preparation of the substances and of the cells in
which they were examined is also described. Part 2z :
Results of a study ol the momentary illumination
produced by the action of an clectric field in phos-

phorescent sulphides which have been previously
stimulated. Part 3: Discussion of the extinction of
visible phosphorescence by electric tields. Part j:

Discussion of the c¢lectrical accelerationn of infra-red

extinction.
549-514.51 111

The Development of Quartz Crystal Production. - C. I".
Booth & J. I’. Johns. (/. lustu elect. Ingrs, Part T11A

1947, Vol. 94, No. 16, pp. 899-911. Bibliography,
pp. 91o-g11. Summary, (bid., Part 11TA| 1947, Vol. 94,
No. 11, p. 243) The specifications and production

techniques for bulk-produced BT-cut shear-mode crystals
in the frequency range above 3 Mc's ave described.
Details are given of machine processes, the solving of the
activity-aging problemn and the examination for raw-
material faults.  The reconditioning of crystal units
and future developments are also considered.
549.504.51 112
The Control and Elimination of Electrical (Dauphiné)
Twinning in Quartz. — W. A. \Vooster, N. Wooster, J. L.
Ryeroft & L. N, Thowmas. (/. Tustu elect. Ingrs,
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Part 1I1A, 1947, Vol. 94, No. 16, pp. 927-933 ; summary.
ibid., Part II1A, 1947, Vol. 94, No. 11, p. 243.) Experi-
mental methods use heat treatment while the quartz
plate is subjected to stresses applied by either tempera-
ture gradients, pure bending, longitudinal compression or
torque. * Piczocrescence ’ and the effect of crystallo-
graphic orientation are discussed. DPractical application
of the methods to crvstals of various cuts used in tele-
communication apparatus removed twinning in 60-70%
of the plates submitted.

621.3.032.53 1 333.5 113

Stresses in Two-Wire Glass-to-Metal Seals.—O. Adams.
(/. Soc. Glass Tech., April 1043, Vol. 32, No. 145,
pp. 99 112.) A brief discussion of the behaviour of glass
in plane stress when examined in plane polarized light
is followed by a description of the estimation, by Tilon’s
graphical infegration method, of the principal stresses
in Hlat two-wire glass-to-metal seals.

621.315.332 : 535.827.2 114

The Microscopic Examination of Enamelled Wire.—
1. H. Wredden. (J. R.micr. Soc., 1946, Vol. 66, pp. 9- 22.)
Shortage of china-wood oil supplies during the war
stimulated the development of synthetic resins as a
substitute covering for coil wire. Four kinds ol substitute
covering were therefore tested : (@) standard enamel,
(h) a polyvinyl-acetal covering, (¢) nvlon, and (d) a
double covering consisting of an inner layer of standard
enamel and an outer laver of nylon. Enlarged photo-
graphs show the effect of phenol on cach of the coverings :
nvlon is superior to the others, but even its resistance to
phenol is low.  Enlarged photographs also show these
coverings (a) as normally received, (b) after a r10%
clongation by stretching, (¢) at the point of fracture
brought about by a steady pull along the sample,
(d) after bending the wire round its own diameter without
previous stretching, and (e) after heating in an oven to
150 C for 4 hours, followed by treatment (d). Results of
these tests are discussed and experimental methods and
apparatus are briefly described.

621.315.59 115

The Variation with Vapour Pressure of the Properties
of Certain Electronic Semi-Conductors. -C. \. llogarth.
(Phil. Mag., April 1948, Vol. 39, No. 291, pp. 260-267.)
Formulae are given, and compared with experimental
results, for the variation with vapour pressure of the
Hall eltect and thermoelectric power of semiconductors
having an tonic lattice structure.

621.315.591.5% 116
Thermo-Electric and Conductive Properties of Blue
Titanium Dioxide.—H. Ix. Henisch. (Elect. Coninun.,
June 1948, Vol. 25, No. 2, pp. 163-170. Bibliography,
p. 177.) Measurements were made on several samples of
sintered Ti0O, over a wide range of temperatures. The
results agree with expressions developed from a simple
theory of thermoelectric effects, based on the electronic
energy relations at a metal/semiconductor contact.

621.315.61 117
Some Modern Developments in Electrical Insulation.
R, Snadow. (Engineev, Lond., 13th Aug. 1948,
Vol. 180, No. 4829, pp. 170-171.) A short review dealing
with thermosetting varnishes, exible enamels, improved

types of fabric board, and silicone varnishes.

©21.315.01.011.5.029.63 118

Dielectric Constants of Some Solid Insulating Materials
at Ultra Short Waves.—S. K. Chatterjec & Rajeswan.
(Indian J. Phys., April 1048, Vol. 22, No. 4, pp- 130-188.)
Measurements by a  standing-wave method  for
A57.7 140cm show that the dielectric constant of
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paraftin wax increases slightly with decreasing wave-
length. Mica, plexiglass, chonite and other materials
tested show the reverse cffect.

621.315.61.011.5.029.03 119
Dielectric Properties of Some Solid Insulating Materials
at 750 Mc/s.—S. K. Chatterjec. (Indian [. Phys., April
194%, Vol. 22, No. 4, pp. I57 166.) A resonant-line
method was used to measure the dielectric constant and
power factor of mica, mycalex, plexiglass and ebonite.
Plexiglass was found to have the lowest loss {factor.

621.315.616 120

Review of the Principal New Synthetic Insulating
Materials.— . Leprétre. (Rev. gén. Elect., Sept. 1948,
Vol. 57, No. 9, pp. 356-300.) General discussion, with a
table giving the mechanical and electrical propertics of
hard plastics, rubbers and silicones.

621.318.32 1 621.317.44 121
Study of Metals by Hertzian Waves with the Help of

Permeameters with Demountable Coils. —Lpelboim.

(See 147.)

621.318.323.2.042.15 1 621.775.7 122
Nickel-Iron Alloy Dust Cores. 5. E. Buckley. (Elect.

Commuun., June 1948, Vol. 25 No. 2, pp. 126 13I.

A paper read at the symposium on powder metallurgy
noted in 150 and 451 of 1948 High and constant
permeability and low core losses are the most important
requirements for teleccommunications equipment.

621.775.7 1 061.3 123

Powder Metallurgy. (Vetal /nd., Lond., 6th & 13th
Aug. 1948, Vol. 73, Nos. 6 & 7, pp. 103105 & 129 130.)
\ report of the proccedings at the first international
symposium on powder metallurgy at Graz, July 1948,
4t which more than 70 papers, covering all aspects of the
theory and technology of the subject, were read.

669.018.5 124

New Alloy has Improved Electrical Resistance
Properties.—(Maleriuls & Methods, Aug. 1948, Vol. 28,
No. 2, pp. 62-63.) ‘Evanohm’ (75" Ni, 20, Cr, 2.5% Al,
2.5, Cu) has a much higher specific resistance and
tensile strength and a slightly  lower temperature
cooflicient of resistance and coefficient of thermal
expansion than existing alloys such as manganin and
constantan.

669.71 : 620.197.2 125

Aluminium Protection.  (Metal Ind., Lond., 1st Oct.
1048, Vol. 73, No. 14, p. 205.) A method developed by
the Société de Produits Chimiques des Terres Rares
involves the use of a solution known as Framanol.
This consists of («) Cr compounds, (h) phosphoric acid,
(¢) alcohol and (d) triethanolamine. (¢) and () remove
grease, (b) and (d) dissolve the surface laver of oxide,
and a light deposit of Cr oxide from (a) renders the
cleaned surface inert.

535-37 o i - 126

Preparation and Characteristics of Solid Luminescent
Materials. Book Review —G. R. Fonda & F. Seitz
(Eds). J. Wiley & Sons, New York and London, 1948,
159 pp., $5.00. (dmer. . Sci., Sept. 1948, Vol. 240,
No. 9, pp. 395 599-) _ for the most part a series
ol papers presented at a conference at Cornell University
Leld by the Division of Electron PPhysics, American
Physical Society, in October of 1046, These have been
edited and supplemented with introductory and back
ground material.”’
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MATHEMATICS

512.9 127

Gabriel Kron on Tensor Analysis.— S. A. Stigant.
(Beama J., Aug. 1948, Vol. 55, No. 134, pp. 276-284.) An
up-to-date record of Kron’s published work on the
theorics and applications of tensor analysis in engineering,
mechanics, hydrodynamics and phusics, revealing the
exceptional versatility of the methods he has pioneered.
A\ complete list is appended of Kron's books and papers,
in chronological order, with names and addresses of
publishers.

518.5 128

Calculating Machines.—(Nature, Lond., Sth May
1948, Vol. 161, No. 40og7, pp. 712-713.) A short account
of a discussion, sponsored by the Royal Socicty, on
automatic digital computing machines. General descrip-
tions are given of the machines cither completed or
under development in the United States (relay and
clectronic), the University of Cambridge, and the National
Physical Laboratory (electronic, with mercury delay lines
for storage), the University of Manchester (e.r. tube
storage devices), and Birkbeck College (electronic, with
parallel operation).

518.5 129

Modern Mathematical Machines : Part 1—The Bush-
Caldwell Difterential Analyser. M. Berry. (Tech. mod.,
Paris, 1st/15th Aug. 1948, Vol. 40, Nos. 15/16, pp.
246-251.)  An account of the mechanization of the
different operations and of the method of use, with a
short description of actual equipment. Part 2, 130 below,

518.5 130

Modern Mathematical Machines : Part 2.—). Berry.
(Tech. mod., Paris, 1st/15th Scpt. 1943, Vol. 40, Nos.
17/18, pp. 283-287.) Discussion ol the characteristics of
‘universal ' machines, with a short description of the
Eniac.  An outline is given of the chief {eatures of a
machine for the Centre national de la Recherche scienti-
fique. Thisshould be completed within a year and will be

much more flexible in use than the Eniac. Part I, 129
above.
518.5: 512.831 131

An Electrical Network for Determining the Eigen-
values and Eigenvectors of a Real Symmetric Matrix.
A. Many & 5. Meiboom. (Rev. sci. Instrum., Nov. 1947,
Vol. 18, No. 11, pp. 831-836.) .\ network for the solution
of a matrix of order u consists of # LC circuits, each
coupled to each of the others through two capacitors,
which are adjusted according to the clements of the
matrix. The solution is derived {rom observation of
resonant frequencies and voltages when the network is
excited from a variable-frequency source. The theory
includes a discussion of the accuracy attainable. Solu-
tion for a fifth-order matrix takes about 4 hours. An
instrument for solving matrices up to the tenth order is
planned. See also 3562 of 1947 (Hughes & Wilson).

MEASUREMENTS AND TEST GEAR

53.087 132

A Distribution Analyzer for Lengths of Impulses.
O. R. Garfield. (Bell Lab. Rec., Aug. 1048, Vol. 20,
No. 8, pp. 325-330.) Records the number of pulses
longer than each of 10 given times, on 10 groups of
message registers and neon lamps marked from o to g.
The zero register records the pulses longer than 50 us,
while register » records those longer than nf, where f is
adjustable in multiples of 2 from 1.56 ms to 12.8 sec.

531.761 : 621.317.755 133
A Spiral Chronograph for Long Time Intervals.-
H. D. Warshaw. (ftev. sci. Instrum., July 1948, Vol. 19,
No. 7. pp. 420-423.) A\ chronograph differing basically

A.10

from those of Einrich (3569 of 1947) and Moran (764
of 1948). It measures times up to 12 ms and develops
a logarithmic spiral by means of a circuit which has
no modulating network. Time markers on the spiral
every 10 us or 20 us are derived from a crystal-controlled
oscillator. The swecp speed of the trace is 1 revolution
n 2 ms.

621.3.018 4 (033.74) 134
British| Standard Frequency Transmissions. —(1ire-
less World, Sept. 1048, Vol. 54, No. 9, p. 322.) The dailv
schedule of experimental low-power transmissions
from station GMT at Abinger, Surrev, is :
0958-1000  G.M.T., announcement of call Sig.
1000-10T15, radiation of unmodulated 2-Mc/s carrier.
10151025, radiation of carrier with 1 ooo-c¢/s modulation.
1025, announcement of provisional frequency correction.

Corrections are accurat: to within about 2 parts in
108.

Arrangements are under consideration for a limited
standard-{requency scrvice, on three frequencies, to he
operated bv the General Post Ofiice. Details will be
given later. Meanwhile, an accuracy within 1 part in ro®
Is given by all B.B.C. medium-wave transmissions
except that on 383 ke's, and by those from GBR Rugbv
on 16 kc/s, Droitwich on 200 ke/s. GRO Skelton on
6 180 ke/s and GSV Daventry on 17 810 ke/s.

621.3.018.4(083.74) : 621.396.51 135

Reception at Turin of the Standard Signals of the
National Bureau of Standards, Washington.—C. Egidi
& G. Gregoretti. (Alia Frequenza, Aug. 1948, Vol. I7.
No. 4, pp. 161-167. In Itahan, with English, French and
German summaries.) Syvstematic reception tests for
the reception of WWV ro-Mc/s and 15-Mc/s signals,
from July 1946 to Junc 1947, show that the 10-Mcs
signals can nearly always be received satisfactorilv at
Turin.

621.316.726.078.3 136

Frequency Stabilization in the Region of 10 000 Mc/s.——
A. V. Donnelly. (Communications, July 1948, Vol. 28,
No. 7, pp. 6-8, 31.) Frequencies in the microwave region
can be stabilized (a) by reference to a frequency ob-
tained from a quartz oscillator by successive multipli-
cation, or (b} by a fcedback system of automatic ire-
quency control incorporating a cavity as the reference
standard. Method («) is more accurate and method (b)
more convenient.

621.317.3 : 627.396.611.21 137

Precision Measurement of Electrical Characteristics of
Quartz-Crystal Units.— W. D. George, M. C. Selbv &
R. Scolnik. (Proc. Tust. Radio Engrs, W.& I, Sept. 1948,
Vol. 36, No. 9, pp. 1122-1131.) Discussion of : {a) the
equivalent circuit of such units, (b} measurement methods
and techniques in which a generator of continuously
adjustable {frequency and of stability comparable with
that of a crystal unit is combined with a r.f. bridge or a
Q-meter, and (¢) measurement of secondary responscs.
Graphs show the difterence between a ‘ normal * crystal
and one remaining constant under limited conditions.
Data based on fundamental erystal-unit characteristics
are correlated with data derived from the behaviour of
the unit in a particular oscillator.

621.317.3 1 621.397.61 138

TV Transmitter Design : Part 4.—G. E. Hamilton.
(Communications, Aug. 1948, Vol. 28, No. 8, pp. 8-9..33.)
Discussion of techniques for measuring (a) transmitting
power output by a calorimeter method, () transmitter
regulation and output variation, (¢) frequency response,
and (d) transient response. For previous partssec 2948
and 3532 of 1948.
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621.317.332 139

On the Limits of Absolute Accuracy for Resistance
Measurements at High Frequencies.—H. H. Meinke.
(Arch. elekt. Ubertragung, Sept./Oct. 1947, Vol. 1
Nos. 3/4, pp. 101-107.) Discussion of methods involving
measurements of nodal distances and voltage maxima
and minima along a transmission line of known charac-
teristic impedance. Methods of reducing possible errors
are described.

621.317.333 140

A Statistical Method for Determining the Breakdown
Voltage of a Dielectric.—A. S. Zingerman. (Zh. tekh.
Fiz., Aug. 1048, Vol. 18, No. 8, pp. 1029-1043. In
Russian.)

621.317.333.4 : 621.396.615.17 141

Measurement of Phenomena of Extremely Short
Duration.—W. Kroebel. (Arch. elekt. Ubertiagung,
Sept./Oct. 1947, Vol. 1, Nos. 3/4, pp. 108-113) A
pulse gencrator is described which uses gas-discharge
valves, gives considerable power and can be applied
for short-time measurements of high accuracy. Its
use is considered for the location of faunlts in a cable
for which the propagation velocity of electric waves is
known.

621.317.330: 621.315.212 142

Study of the Impedance Irregularities of Coaxial
Cables by Oscillographic Observation of Pulse Echoes.-
G. Couanault & P. Herreng. (Cdbles & Transmission,
Paris, April & July 1948, Vol. 2, Nos. 2 & 3, pp. 111130 &
219-232. With English summary.) The pulses used have
sensibly rectangular shape, duration o.1 or 0.2 us and
recurrence frequency 30 ooo per sec. The echoes arising
from cable irregularities, alter amplification, are dis-
played on a c.r.o. Lengths of cable up to 360 m can be
tested by equipment developed by the Société Alsacienne
de Constructions Mécaniques ; a detailed description of
this echo meter is given.

621.317.336 : 621.396.67 143
Television Receiving Aerials : Impedance Measuring

and Matching Methods.—Bell. (See 18.)

621.317.4 : 538.221 144

The Measurement of Permeability and Magnetic
Losses of Non-Conducting Ferromagnetic Material at
High Frequencies.—H. J. Lindenhovius & J. C. van der
Breggen. (Philips Res. Rep., I'eb. 1948, Vol. 3, No. 1,
PP- 37 45.) A ring made of the material to be tested
and a ring of the same size made of a conducting metal
are successively inserted, concentrically with the inner
conductor, into a coaxial cavity resonator with end
capacitance. The susceptibility of the ferromagnetic
material equals the ratio of the two changes in resonant
frequency, and the losses can be computed from the
bandwidths of the cavity resonator with and without
the ferromagnetic ring. This method has been used
between 30 and 300 Mc/s. Above 300 Mc/s a coaxial
Lecher system is substituted for the cavitv resonator.

621.317.41 145
High-Frequency Permeameter.—M. Cogniat. (Cdbles
& Transmission, Paris, Julv 1948, Vol. 2, No. 3, pp. 195
207. With English summary.) An instrument for rapid
measurements on thin tape or stampings at {requencies
from 50 kc/s to 1.6 Mc/s. The value of the permeability
is found from the detuning of an LC circuit caused by

insertion of the sample into the inductor. Full con-
struction details are given, with all coil data.
621.317.44 : 538.23 146

Cathode-Ray Magnetization-Curve Tracer. M. V.
Scherb. (Rev. sci. Instrum., July 1948, Vol. 19, No. 7,
pPp. 411-419.) An instrument which displavs, upon a
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dircct-reading c.r. tube screen, the hysteresis loop
of the test specimen, whose cross-section may range
from 10~ c¢cm?® to 0.3 cm?* (}-inch rod). TFull circuit
details and operation procedure are given. With slight
modifications, the apparatus can be used for other tvpes
of magnetic measurcment.

621.317.44 : 621.318.32 147

Study of Metals by Hertzian Waves with the Help of
Permeameters with Demountable Coils. -I. Epelboim.
(Onde élect., Aug.'Sept. 1948, Vol. 28, No. 257, pp. 322
327.) Description of permeameters similar in principle
to the apparatus considercd in 797 of 1947, and of in-
dustrial mstruments for the routine testing of annular
iron-dust cores at frequencies up to 6o Mc/s. Results of
measurements on magnetic powders dispersed in rubber
show that for samples in which the volume of the powder
does not exceed that ol the dielectric, the magnetization
is proportional to the logarithm of the permeability.
With transformer stampings the velaxation etfect 1s
found at km A while in the case of iron powders dispersed
in rubber it is only observed at cm A

621.317.6.029.3 : 621.317.755 148

An Automatic Audio Frequency Response Curve
Tracer : Parts 1 & 2.—G. L. Hamburger. (]. Brif.
Instn Radio Lngrs, July/Aug. 1948, Vol 8, No. 4,
pp- 154-168.) Description, with full details of the various
units, of equipment for displayving on the screen ofac.r.
tube the a.f. response curve of any tyvpe of network.
Logarithmic scales are used for both frequency (39c¢’s
to 10 kc/s) and amplitude (21 db to 18 db). After
completing the response curve for a tone of constant
voltage swept {from 11 kc/s down to 39 ¢/s in one or two
seconds, the tone is switched off automatically and a
calibration raster, in octaves and 3-db steps, appears.
With a long-afterglow screen, both raster and response
curve can be seen together. Part I was reprinted in
Proc. Instn Radio Engrs. Aust., Oct. 1947, Vol. 8, No. 10,
pp. 16-19.

621.317.725 149
A Precision High-Voltage Vacuum-Tube Voltmeter.
L. C. L. Yuan. (Rev. sci. Instnum., Julv 1948, Vol. 19,
No. 7, pp- 450-452.) Range, o3 000 V. Input impedance

= 35 x 10' MQ. Linear characteristic.  Accuracy within
0.05%.
621.317.725 : 621.394,.396 .44 150

Tuned Valve-Voltmeter in Carrier-Frequency Technique.
_W. Klein. (Funk u. Ton, Sept. 1948, Vol. 2, No. 9.
pp. 466-468.) Ordinary vaive voltineters are independent
of frequency over a fairly wide range, but for carrier-
current systems a tuned voltmeter isa decided advantage,
as it can be used for measurements in one channel with-
out interfering with communication in the other channels
of a multiplex svstem. Suitable designs are given for
direct and for heterodyne tvpes of meter, with block
diagrams.

621.317.726 151
An Improved Peak Voltmeter for Pulses.—Y. I’. Yu.
(Rev. sci. Instrum., July 1045, Vol. 19, No. 7, PpP- 147~
450.) Comprises a gale gencrator, an clectronic switch
a capacitor, a bridge-balanced cathode follower of very
high input resistance, and a d.c. voltmeter. Accuracy is
within 4.5% for pulse widths from 0.5 us to 50 ms and
repetition frequencies from 1o to 200 000 pulses per sec.
621.317.733 1 621.317.715 152
Location of the Galvanometer Branch for Maximum
Sensitivity of the Wheatstone Bridge. F. R. Kotter.
(Bur. Stand. J. Res., May 1948, Vol. 40, No. 5, pp. {01
404.) The battery and galvanometer connections to the
bridge may be interchanged without altering the con-

A1z



dition for balance, but one ol the combinations will give
higher sensitivity. A rule-of-thumb method is given
for determining the more sensitive arrangement. Only
the bridge arm resistances and the external critical
damping resistance of the galvanometer need be known.

©21.317.734 153

Electronic Megohmmeters.—{. G. M. Spratt. (Wire-
less World, Oct. 1948, Vol. 54, No. 10, pp. 354 357.)
A method of measuring resistances up to about 102 Q,
depending  upon the exponential grid-voltage/grid-
current characteristic of the normal triode.

621.317.755 154
The Principles and Practice of Panoramic Display.
D. W. Thomasson. (]. Brit. Insin Radio Lngrs, Julv
Aug. 1948, Vol. 8, No. 4, pp. 171-136. Discussion,
pp. 186 189.) The technique of the production of c.r.o.
displays with one scale a frequency scale, cither linear or
logarithmic, is reviewed theoreticallv and practicallv.
I'he limitations of the apparatus used are discussed and

various practical design problems are considered.

621.317.755 : 621.397.62.001 4 155

An Electronic Wobbulator for Television.—(1'é/évis.
frang., Julv/Aug. 1948, No. 39, pp. 11-15.) Details of an
mstrument permitting direct observation on a c.r.o. of
(a) the h.f. or m.{. selectivity curve for a receiver, alter
detection or alter the video amplifier, (&) the pass-band
curve at the output of the video amplitier, (¢) iinage and
synchronization signals. An instrument of this type has
been 1 constant use for more than a year for receiver
production testing.

621.317.701 156

A Direct Reading Frequency Measuring Set.—I. C. T
Phillips. (/. Brit. Instn Radio Eugrs, Jan./Feb. 1948,
Vol. 8, No. 1, pp. 4—15. Discussion, p.10.) The equip-
ment consists of a series of decade stages terminating in a
deflection tvpe of irequency meter.  The signal of un-
known frequency is heterodvned successively with each
ot the decade stages, whose settings give the various
digits of the frequency, the final figures (below 1 000 ¢/s)
being read on the scale ol the frequency meter. Circuit
details are discussed and also the mcthods adopted to
avoid any ambiguity so that the equipment can be used
by relatively unskilled operators. The frequency range
up to 10 Mc/s can be extended by the use of harmonics
ol an auxiliary oscillator.

021.317.79 1 621.390.615 157
Variable Frequency Standard Signal Generator.
R. G. Stokes. (Tele-Tech, Sept. 1948, Vol. 7, No. g,
pp- 44-47.) An equipment designed to provide any
frequency between 15 ke/s and 10 Mc's for measuring
the characteristics of piezoclectric erystals. The signal is
within t ¢/s of the primary standard frequency through-
out the frequency range. The frequency can be varied by
mcrements as small as 0.2 ¢/s. The circuit used is des-
cribed, the basis being a primary standard input of
100 ke/s, an interpolation oscillator with a range of
20-40 kefs and four variable filters, any specific output
trequency being obtained by a suitable combination

ol frequencies [rom the separate units.

021.317.79: 621.396.615.14 158
Measurement Generators for the Decimetre Waveband.
G. Megla.  (Elektrotechmalk, Berlin, July 1947, Vol. 1,

No. 1, pp. 19-24.) Detailed description of various fre-

quency-stable generators for A 10-100 cm, with special

reference to tuning and screening arrangements and
to the design of capacitive and resistive types of potential
dividers.

AW R

621.317.79 : 621.396.933.2 159

The Development of Monitoring and Remote-Control
Equipment for Radio Aids to Naval Flying.—D. Quinn
& L. s. LePage. (]. Instnelect. Lngrs, Part IITA, 1947,
Vol. 94, No. 16, pp. 961 967 ; summary, 7bid., Part I1IA,
1947, Vol. 94, No. 11, p. 268.) Svstems which provide a
continuous remote indication of the performance of
radio aids for homing and blind approach are discussed.

621.310.4 (083.74) 160
Absolute Capacitance Standard with a Resistive
Shield.—T. Slonczewski.  (KRev. sei. Instrum., Nov.

1947, Vol. 18, No. 11, pp. 848 849.) The addition of a
high-resistance shield to the guard ring of a parallel-
plate capacitor reduces the Iringe effect to a negligible
value, so that the precise computation of capacitance is
simplified.

OTHER APPLICATIONS OF RADIO AND
ELECTRONICS
531784 161
Piezoelectric Dynamometer for Recording Work
Variations in Cutting by machine tools,—P. Naslin.
(Rev. gén. Llect., Sept. 1948, Vol. 57, No. 9, pp.361-364.)
Details of an instrument in which the sensitive element
consists  of 4 quartz plates with polaritics reversed
alternately.  The charges developed on the faces are
proportional to the applied pressure, which can either
be measured on the scale of a calibrated microammeter
or displaved on the screen of a ¢.r.o.

539.16.08 162
The Discharge Spread in Geiger-Miiller Counters.
S. H. Liebson. (Phys. Rev., t51h Sept. 1948, Vol. 74,
No. 6, pp. 694-695.) Reasons are given for questioning
the validity of the conclusions drawn by Corson &
Wilson (168 below) from comparison of results obtained
by Alder and others (2748 of 1947) and by Liebson

(3982 of rgy7) for self-quenching counters.

539.16.08 163

Discharge Spread in Geiger Counters with Methane
and Methane/Argon Filling. C. Balakrishnan, J. D.
Craggs & A. A. Jaffe. (Phys. Rev., 15th Aug. 1943,
Vol. 74, No. 4, pp. 410-414.) Sce also 1103 of 1943
(Craggs & Jatte).

539.16.08 164
A Note on Ethylene Self-Quenching G-M Counters.-
K. H. Morganstern, C. [.. Cowan & A. I.. Hughes.
(Phys. Rev., 15th Aug. 1945, Vol. 74, No. 4, pp. 499-500.)
Tests with alcohol, ether, cthyvlene or cvclopropane as
the quenching gas show that ethvlene gives long flat
platcaux over a wider range of partial pressures than
the other gases. Ethvlene-filled counters give no multiple
counts, are very stable with regard to counting rate and
recover rapidly even after a discharge through them.

539.16.08 165
Dead-Time Reduction in Self-Quenching Counters.

P. B. Smith. (RRev. sci. Tusirum., July 1948, Vol. g,
No. 7, PP 453-457)
539-16.08 166

Coincidence-Counting System of High Resolution.
H. L. Schultz & R. Beringer. (Rev. sci. Instriom., july
1948, Vol. 19, No. 7, pp. 424-427.)

539.16.08 167
High Speed Coincidence Circuit used for Multipliers.
E. Baldinger, P. Huber & K. P. Meyer. (Rev. sci.

Instrum., Julv 1948, Vol. 19, No. 7, pp. 473-474.)

539.16.08 168
Particle and Quantum Counters. D. R. Corson

& R. R. Wilson. (Rewv. sci. Tnstrum., April 1948, Vol. 19,

No. 4, pp. 207-233 ) Areviewof the operating mechanism

and special properties of the commonly used counters.

WIRELESS ENGINEER, JANUARY 1049



169
(Chalmers tekn.

551.508.15 1 551.510.41

An Ozone Radiosonde. D. Stranz.
Hégsk. Handl., 1048, No. 72, 49 pp. In German, with
English summary.) Full account of experimental
apparatus. Ozone content is deduced {rom the amount
of uitraviolet radiation falling on a Cd photocell included
in the equipment.

578.087.87 : 621.317.35 170

The Wave Analysis of Low Frequency Potentials of the
Human Body. —\W. E. Boyd : W. E. Benham. (]. Brif.
Instn Radio Engrs, March/April 1948, Vol. 8, No. 2,
pPp. 73-84. Discussion, pp. 84-85.) Electronic methods
reveal the existence of low-frequency potential variations,
originating {from the human hody, in the frequency range
102500 ¢/s. Analysis ol these potentials appears to
indicate that parts of this frequency range are related
to the muscular contraction of the heart and that infor-
mation mav thus be obtained which is not given by present
clectrocardiograph technique.

Benham discusses Fourier analvsis in connection with
Boyd’s worlk.

021.3.076.12 1
New Applications of Automatic Compensation.
T. Gast. (Arch. eleki. Ubertragung, Sept./Oct. 1047,
Vol. 1, Nos. 3/4, pp. 114-121.) Examples of different
tvpes of compensating apparatus are given and their
principles explained. .\ pentode oscillator with inductive
coupling between anode and grid circuits is described ;
this can be used for transforming mechanical into clec-
trical quantities and is applied in the construction of a

microbalance and also of an e.s. compensator.

621.316.578.1

Electronic Process Timer.—(Engineer,
April 1948, Vol. 185, No. 4812, p. 387.) \ capacitor is
discharged through a resistor; the known discharge
time can be varied between § and 60 sec by a single
potentiometer control.  \ccuracy is within 5%, and 1s
independent of supply ifrequency variation or voltage
changes of --15%. The negatively-charged capacitor
plate is connected to the grid of a thyratron, the potential
of which takes a positive drift until eventually the thy-
ratron fires. Relavs are thus acluated which end the
timing cycle and reset the mechanism. For another
account see Lngineering, Lond., 6th Aug. 1948, Vol. 166,
No. 4300, p. 139.

172
Lond., 16th

621.317.39 : 620.17 173
Extensometers using Electrical Resistance.—I.
Goethals. (Rev. gén. Elect., Sept. 1948, Vol. 57, No. 9,

pp. 375-379.) The operation principles of various
tvpes of instrument are briefly reviewed and details
are given of resistance exlensometers suitable for static
or dynamic mecasurcments.

621.317.755 174
The Principles and Practice of Panoramic Display.
Thomasson. (See 154.)

621.384.6 175

Experimental Work on Corrugated Waveguides and
Associated Components for Linear Electron Accelerators.

L. B. Mullett & B. G. Loach. (Proc. phys. Soc.
1st Sept. 1948, Voi. 61, No. 345, pp. 271-234.) The
general problem of fecding r.f. power from a conventional
rectangular waveguide is considered and several success-
ful ‘ feeds ’ are described. .\ detailed account is given
of work carried out on corrugated circular waveguides
with continuounsly varving phase velocities, and on the
associated ‘ feeds ’ for the o.5-MeV and 4-MeV scctions
of long accelerators. Experimental results are in close
agreement with the theorctical treatment ol Harvie
(176 below) and Walkinshaw (177 below).
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021.384.0 176

Travelling Wave Linear Accelerators. -R. B. K.-5.-
Harvie. (Proc. phys. Soc., 1st Sept. 1948, Vol. 61, No.
345, pp- 255 270.) The relevant properties of accelera-
tors of the corrugated waveguide type [see 506 of 1943
(Fry et al) and the factors intluencing clectron
cnergices, are considered.  Some numerical results are
given for A 1ocm. The problems of high-energy
accelerators are discussed brieflv and illustrated hy
calculations for a 3z00-MeV accelerator.

621.384.6 177
Theoretical Design of Linear Accelerator for Electrons.
W. Walkinshaw. (Proc. phys. Soc., 1st Sept. 19485,

Vol. 61, No. 345, pp. 246-254.) Theoretical analysis
of the type of accelerator described by Fry et al
(506 of 1948). The dependence of the phase velocity
on the frequency and on the dimensions of the corrugared
waveguide is determined and found to be in close
agreement with experiment. Tables have been com-
puted for designing accelerator tubes for any frequency
and r.f. power.

621.384.6 178

Eftect of Azimuthal Inhomogeneities in the Magnetic
Field of a Betatron or Synchrotron.—!. K. Goward.
(Proc. phvs. Soc., 1st Sept. 1948, Vol. 61, No. 345,
pp- 284 2093.) Darticular examples of the types of
forced electron oscillations which mayv be encountered
are considered quantitatively, with special emphasis
on the problems ol injecting an electron into an inhomo-
geneous field, and of extracting an clectron by an applied
mhomogeneity.

621.384.0

A 20-MeV Betatron. -W. Boslev, J. D. Craggs,
D. H. McEwan & J. F. Smee. (J. Jusin elect. Ewngrs,
Part 1, Aug. 1048, Vol. g5, No. 92, pp. 352-358.) The
construction is described. Tests made to measure the
magnetic field and to locate the orbit position, etc., are
fullv discussed, and details are given of some new
measurements on the out-of-phase fields at the instant
of electron injection.

179

621.384.6 1 537.531 180
X-Radiation from a 20-MeV Betatron. W. Bosleyv,
D. Craggs, W. . Nash & R. M. Payne. (Natfur,

Lond., 20th June 1943, Vol 161, No. 4104, pp.1022-1023 )
Preliminary results on the spectrum of the betatron’s
radiation obtained by study of (a) electron-positron
pairs produced in a thin lead sheet in a Wilson chamber,
and () the protons liberated in the photo-disintegration
of deuterons.

6271.385.38.001.8 181
Thyratrons and their Industrial Applications.— Martin.
(See 257.)

621.385.833

Recent Advances in Electron Microscopy in the
United Kingdom. V. L. Cosslett. (Research, Lond.,
\pril 1948, Vol. 1, No. 7, pp. 293 304.) .\ survey based
on a paper read at the Philadelphia Conference, iz2th
December 1947.

182

621.385.833 183
On some Focal Properties of an Electron Optical

Immersion Objective. - P. A. Einstein & L. Jacob.

(Plil. Mag., Jan. 1948, Vol. 39, No. 288, pp. 20- 31.)

6271.335.833 184

Adjustable Arerture for Electron Microscope, RCA
Type EMU. J. T. Quvan. (Rev. sci. Instrum.. July
1948, Vol. 19, No. 7, pp. 472 473.)
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621.396.9 185

Search Apparatus for Metal.—O. Martin. (Elektro-
technik, Beviin, July 1947, Vol. 1, No. 1, pp. 15-18.)
Description of various heterodyne methods, resonance
methods with indication based on phase displacement,
and mutual-induction methods.

621.390.9 : 331.561 186

A Radio Method of Studying the Yaw of Shells.—
C. C. Gotlieb, P. E. Pashler & M. Rubinoff. (Canad. J.
Jtes., Mayv 1948, Vol. 26, Sec. A, No. 3, pp. 167-198.)
The shell fuse is replaced by a h.f. transmitter whose
signals are uscd to determine the angular motion of the
shell in flight. Theory of the method is given and
experimental results are discussed.
621.396.9 : 550.837.7 187

Prerequisites for the Use of Radio Prospecting
Methods.—V. Fritsch. (Radio Tech., Vienna, Sept.
1948, Vol. 24, No. 9, pp- 429 435.) -\ historical review,
with discussion of some modern methods of investigation,
including h.f. pulse technique. See also 216 and 1524

ol 1947.

021.396.96 1 526.9 188
The Use of Radar in Surveying.—(Observafory, June

1948, Vol. 68, No. 844, pp. 100-104.) Short account

of a discussion at the Royal Astronomical Society.

PROPAGATION OF WAVES

538.566 | 621.396.11 189

Radio-Wave Propagation Research in the Department
of Scientific and Industrial Research during the Years
1937-46. -R. L. Smith-Rose. (]. Instn elect. Engrs,
Part IIIA, 1947, Vol. g4, No. 16, pp. 879-891. Biblio-
uraphyv, pp. 891-892. Summary, bid., Part IITA, 1947,
Vol. g4, No. 11, p. 220.} Trequencies from about 10 ke/s
to 50 000 Mc/s or more are considered. Discussion of
(«) transmission of radio waves along the carth’s surface,
and the effect of the electrical properties of the ground,
carth curvature, and obstacles, (b) the nature of the
ionosphere and the manner in which radio waves are
propagated through it, (c) the cttect at u.h.f. of vertical
temperature and humidity gradients in the lower atmo-
sphere, (d) the electrical properties of the constituents
of the atmosphere at u.h.f., (¢) atmospheric and extra-
terrestrial noise, (f) the importance of the study of wave
propagation for various applications of radio technique,
and {g) the limitations of present knowledge.

621.390.11 : 551.510.535 190
The Accuracy of Sky-Wave Delay Measurements.
K. W. G. Harrod. (J. Instn elect. Lngrs, Part TITA,
1947, Vol. 94, No. 16, pp. 893-898 ; summary, bid.,
Part 11TA, 1947, Vol. 94, No. 11, p. 220.) DMeasure-
ments are described of the short-period fluctuations
in the time of arrival of waves of frequencies between
2 and 16 Mc/s, received after rellection from the iono-
sphere.  For vertical incidence, the tluctuations were of
the order of 5 us. At oblique incidence, for ranges
up to 6 ooo km, path-time differences of 4+ 10 to - 20 us

were observed with two receiving aerials 400 m apart.

621.390.11 : 551.510.535 191

The Forecasting of Maximum Usable Frequencies for
Radio Links. P. Lejay. (Onde élect., July & Aug.
Sept. 1948, Vol. 28, Nos. 256 & 257, pp. 268274 &
328-336.) American and British methods are described
and the use of the world charts prepared by the Central
Radio Propagation Laboratories and by the National
Physical Laboratory is illustrated bv the determination
of the m.u.f. for each hour of the day for communication

A1

between Paris and Dakar. The need for more stations
to carry out ionosphere research is emphasized. At
present there is only one in the whole continent of Africa.
Sce also 2887 of 1948.

621.396.17 : 551.510.535 192
Anomalous Effects in Ionospheric Absorption.
L. V. Appleton, W. J. G. Beynon & W. R. Piggott.
(Nature, Lond., 19th June 1948, Vol. 161, No. 4103,
pp. 967-968.) The relations between anv two of the
threc variables 2’ (equivalent height of reflection) ¢, (angle
of incidence) and f (frequency) may be satisfactorily
predicted when the third variable has a constant value,
but there has been no corresponding success in deducing
the absorptive behaviour of obliquely incident waves
from that of verticallv incident waves. Martyn’s con-
ception of equivalent frequencv (1727 of 1935) gives
values of attenuation which are too low for first-order
reflections although satisfactory for those of higher
order. It is suggested that when frequencies are used
which only slightly exceed the oblique-incidence critical
Ii-layer frequency, there is scattering or partial reflection
of the waves by abnormal or sporadic-E ionization
which produces the additional attenuation. Measure-
ments at Hawick on transmissions {rom Iraserburgh to
Swansca tend to support this theorv: sporadic-E
echoes at Hawick and abnormal attenuation at Swansea

were observed together.

621.396.11 : 551.510.535 193
Difiraction from the Ionosphere and the Fading of
Radio Waves. ~]. A. Ratcliffe. (Nature, Lond., 3rd
July 1948, Vol. 162, No. 105, pp. 9—-11.) A theory of
fading is outlined which regards a * single ’ reflected wave
as the sum of contributions from a large number of
scattering centres in the retlecting region, moving with
velocities distributed according to a Gaussian law. The
resultant signal is found to be analogous to that produced
when random noise is passed through a filter with a
specified band-pass characteristic, and the results of an
analysis of this case are applied to the present problem.
It is shown that the observed fading characteristics of
radio waves on various frequencies from 4 Mc/s to 16 kc/s
are in accord with the theory, the r.m.s. value of the
scattering-centre velocity being of the same order of
magnitude in each case. The theory accounts for the
observed fact that the rate of fading is roughly pro-
portional to the frequency of the wave and the distance
of the transmitter. An extension of the theory to the
case of scattering of a wave in transit through an iono-
spheric layer is brietly discussed. Simultancous observa-
tions on the fading of single cchoes from regions I£ and F
should be useful in this respect. Various possible
elaborations of the simple theory given are mentioned.

021.396.11 : 551.510.535 194

Measurements of the Interaction of Radio Waves
in the Ionosphere.—L. G. H. Huxley, H. G. Foster &
C. C. Newton. (Proc, phys. Soc., 1st Aug. 1948, Vol. 61,
No. 344, pp- 134-146) Discussion of measure-
ments of radio wave interaction in special test trans-
missions between the B.B.C. stations at Droitwich and
Lisnagarvev (N. Ireland). The theorctical formula
M = My/lt  (»/Gv)%]t accurately describes the depen-
dence of the interaction modulation M on the modula-
tion frequency #/27. The clectronic collisional frequency
v at the seat of interaction is deduced from Gv and
the laboratory value of . The phase of the modula-
tion is also discussed. The theory of wave interaction
and its possible usc as a tool in ionospheric research
are briefly considered. See also 2897 of 1947.

WIRELESS ENGINEER, JANUARY 1049



621.396.11.029.45 195

Very-Long-Wave Phase Differences between Spaced
Aerial Systems.—P. G. Redgment & D. W. Watson.
(. fusti elect. Engrs, Part T1IA, 1947, Vol. 94, No. 16,
pp. 1016 1022.) Transmissions from Varberg (Sweden)
and Tuckerton (U.S.A.) on frequencies in the neighbour-
hood of 18 kc/s were received in London and Birmingham
(163 km apart) and the phases compared. Tor the shor-
ter distance a distinct diurnal variation in the phase
difterence was observed, together with slow random
fluctuations which were greater at night. At the longer
distance, the diurnal variation was present during the
summer but was not detectable in winter. Random
Huctuations of a similar order of magnitude to those at
the shorter range were observed. It is concluded that
a navigational aid using similar frequencies could be
constructed having an equivalent-bearing accuracy within
0.2 near the median line.

621.396.11.029.58 : 551.510.535 196
The Importance of Ionosphere Conditions for Long-

Distance Radio Communication.—Groenewold. (See 88.)
RECEPTION
621.390.621 + 621.396.69 197

New Methods of Manufacturing Radio Cirecuits.-
J. A. Sargrove. (Onde élect., \ug./Sept. 1948, Vol. 28,
No. 257, pp- 299-307.) [Printed-circuit technique des-
cribed in 1913 of 1947.

021.390.621

The Cathode-Coupled Clipper Circuit.—l.. A. Gold-
muntz & H. L. Krauss. (Proc. Ins!. Radio [Iingrs,
w. E., Sept. 1948, Vol. 36, No. 9, pp. 1172 1177.)
Advantages of such a circuit over conventiona! pentode
and diode types are discussed. The proper operating
conditions to give the required size of output pulse, range
of input voltages, valve bias for syvmmetrical clipping,
etc., are determined analytically. Regenerative feedback

198

considerably  improves the clipping action. Design
methods are outlined.
621.390.621 : 621.396.619.13 199

Is Discriminator Alignment So Difficult?—A. G. Crocker.
(Hireless World, Sept. 1948, Vol. 54, No. 9, pp. 312-316.)
Discussion of methods of aligninent and the effects of
mis-alignment. In particular the procedure suggested
bv Sturley (2183 of 1944) is criticized. Provided that the
discriminator is suitably designed, serious alignment
dithiculties need not be expected.

©21.396.621 : 621.396.662.3

Crystal Filters for Radio Receivers. C. I'. Floyd &
R. L. Corke. (/. Iunstn elect. Fugrs, Part IIIA, 1947,
Vol. g4, No. 16, pp. 915926 ; summary, ibid., Part IT1IA,
1947, Vol. 94, No. 11, p. 243.) Discussion of: (a) a
pair of single-section bridged-T filters for Army communi-
cations reccivers Types R206 and R2o1, (b) channel and
carrier filters recently designed for the British Post
Ofiice two-channel single-sideband receiver, (¢) Foster's
theorem for two-terminal rcactance networks and its
use to determine the properties and elements of lattice
networks, (d) resistance compensation, (¢) the applica-
tion of the equivalent circuit of a crystal resonator to
filter networks and methods of calculating L. and C
values, (f) the propertics of certain quartz cuts, and (g) the
design of a new tvpe of two-section half-lattice channel
filter.

200

621.396.621 : 621.396.933

Very-High-Frequency Single-Channel Receiver.—\V. C.
Lane & T. C. Clark. (ILlect. Convnun., June 1948,
Vol. 25, No. 2, pp. 132-138.) A crvstal-controlled

201

WIRELESS ENGINEER, JANUARY 1949

ground-station superheterodvne receiver with  high
rejection of unwanted signals and good sensitivity, for
use at major airports. The frequency range is 118-136

Mc/s.

621.396.821 : 621.396.93 . 551.594.6 202

Extension, to Radiogoniometers for Atmospherics,
of the Definition of the Operation Threshold in terms of
a Pulse Flux. F. Carbenav. (C. R. dcad. Sci., Pavis,

2nd Aug. 1948, Vol. 227, No. 5, pp. 337-339.) Sce also

2902 and 3504 of 1948.

621.396.822 : 621.396.619.13 203
Theory of Frequency-Modulated Noise.—F. L. H. M.

Stumpers. (Proc. 1Inst. Radio Engrs, W. & [,

Sept. 1948, Vol. 36, No. g, pp.1081--1092.) The energy spec-
trum of f.m. noise is computed for ditlerent signal/noise
ratios. Numerical values are given for some simple
filter amplitude characteristics. The theory is based
on the IFourier concept of noise ; conditions of no signal,
and of signal without and with modulation are succes-
sively considered. The result is given in the form of a
convergent serics. The suppression of the modulation
bv noise is also discussed.

621.396.822.1 : 621.396.41 : 621.396.619.16 204

Study of Crosstalk in Multiplex Systems using Pulse-
Position Modulation.—Gardére & Oswald. (See 224.)

621.397.828 205

TV Circuits Cause Interference. (Tele-Tech, Sept.
1948, Vol. 7, No. 9, p. 39.) Summary of R.M.A. engineer-
ing report issued bv the Committee on Television

Receivers. Simple precautions at the design stage of

television reccivers are suggested to prevent inter-

ference with radio reception.

621.396.621.029.64 206
Microwave Receivers. Book Review —-S. N. Van

Voorhis (Ed.). McGraw-Hill, New York, 1948, 611

pp.. $8. (Proc. Inst. Radio Ewngrs, WW. & I7., Sept.

1948, Vol. 36, No. g, p. 1141.)
tion Laboratory series. ‘‘ The present-day microwave
engineer . . . will find a large amount of material that
he can use directly, and from the rest he will get many
helpful leads. This book is recommended to him without
reservation.”” TFor another review sce Wireless [onar,
Sept. 1948, Vol. 25, No. 300, p. 302.

Volume 23 of the Radia-

STATIONS AND COMMUNICATION SYSTEMS

621.30 + 534.756 , 207
Relationship between Rate of Transmission of Infor-

mation, Frequency Bandwidth, and Signal-to-Noise
Ratio. Earp. (See 62.)
621.39.4.441 208

Voice Frequency Telegraphy.—S. Rodhe. (I ricsson
Rev., 1048, No. 2, pp. 54-04.) An outline of the broad
principles of the Ericsson svstem, with a detailed dis-
cussion of the methods of modulation and demodulation.

621.394.441 : 621.306.615 209

Stabilized Oscillator for Multiplex Voice-Frequency
Telegraphy. —G. Delyvon & M. Maniére. (Cdbles &
Transmission, Paris, July 1048, Vol. 2, No. 3, pp.
209--218. With Tnglish summarv.) The causes of
frequency instability in  various common types of
oscillator are examined theoretically and also experiment-
ally. A simple feedback pentode circuit is described,
which includes a compensating resistance in the grid
circuit and feeds into a 500-Q load. No thermostat is
used. Frequency stability is within 1 ¢/s {for a tempera-
ture variation from 5° to 50°C and for supply voltage
variations of -+5Y%, so that full use can be made of the
bandwidth of the channel filters.

A1s



210
Part

621.394.5 1 621.396.65 : 621.394.33

International Automatic Telegraph Networks :
1.—J. D. M. Robinson. (J. Bril. Instn Radio Ingrs,
Nov./Dec. 1947, Vol. 7, No. 7, pp. 266-233. Discussion,
pp. 284-285.) War-time developments in the long-
distance telegraph techniques of the hHghting services
of the British Conmimonwealth and the U.S.A. open up
new possibilities in international communications.
The problem of providing an international network of
greatly enhanced scope and efficiency is analysed, with

particular reference to the ‘message storage’ inter-
circuit technique developed by the U.S. army. This

technique could form the basis of a greatly improved
system, provided a single telegraph code and alphabet
could be adopted universallv. The various automatic
svstems are considered briefly, inter-circuit techniques
with either manual or automatic routing are compared
and the main design requirements of the future inter-
national automatic telegraph network are outlined.
Part 2, 211 below.

621.394.5 : 621.396.05 : 621.394.33 211

International Automatic Telegraph Neftworks : Part
2. E. V. D. Glazier. (J. Brit. Instn Radio Engrs, Nov.
Dec. 1947, Vol. 7, No. 7, pp 286-297.) Discussion of
the problems associated with the design of radio links

forming part of an automatic telegraph system, with
particular reference to distortion, signal/noise ratio,
reduction of misprinting on teleprinter svstems. {re-

quency-shift operation, diversity reception and multi-
plex working.  Part 1, 210 above.

621.394/.395].73 1 621.394 .395].045 212
Line Amplifier for the Paris-Toulouse Coaxial Cable.
R. Sueur. (Cdbles & Transmission, Paris, July 1948,
Vol. 2, No. 3, pp- 243-250. \ith English summary )
Discussion of the characteristics of the cable and a
detailed description of the amplitter and its use as a
unit in each of the jo repeater stations. The amplifier
uses a special long-life pentode and has two parallel

amplification paths with a common negative [ecedback.

621.395.44 : 621.315.052.63 213
Power Line Carrier Communications : Part 2.
R. C. Cheek. (Comumunications, Aug. 1948, Vol. 28, No.

8, pp. 26-27, 35.) Discussion of (a) single-frequency
automatic simplex and multi-station duplex systems,

and (b) dificrent types of calling svstems. Part 1, 819
of 1948.
621.396.41 : 621.396.65 214

The Multiplex Radio Link between Corsica and the
Mainland. P. Rivere. (Omnde élect., July & Aug./Sept.
1948, Vol. 28, Nos. 256 & 257, pp. 259 267 & 337-344.)
See 3508 of 1948,

621.396.5(494) : 021.396.41 215

The Zurich-Geneva Multichannel Radiotelephone Link
in Public Trial Service.—W. Steinmann & 1:. Huber.
(Brown Boveri Rev.. March April 1948, Vol. 35, Nos.
3/4, pp. 111-115.) Topographical conditions make it
relativelv easv to establish beam R/T links in Switzer
land, where the links are needed to supplement existing
line and cable networks for trunk telephony. Details
are given of the Ziirich-Metliberg—Chasseral-Geneva
link, which is the first part ot such a network.
621.396.619.73 216

Frequency Modulation. —‘ Cathode Rayv™. (Wireless
World, Sept. 1948, Vol. 54, No. 9, pp. 339-343.) An
elementary discussion of the points that scem to cause
most confusion.

A 16

6271.396.610.13 217
Practical Use of Frequency Modulation on Amateur
Frequencies. - D. N. Corfield. (Proc. R.S.G.B., 1948,
No. 4, pp. t—7.) Discussion of equipment used and
results obtained using f.m. in the 58.5-60-Mc/s amateur
band. The essential differences between f.m. and a.m.
transmission and reception are also considered.

621.396.05 218
l.ondon| Overseas Exchange (Radio Services).
R C. Devercux. (P. O. elect. ngrs’ J., July 1948,
Vol. 41, Part 2, pp. 76-82.) .An account of the facilities

and eqmpmem of the new exchange opened in Novem-
ber 1947 to handle exclusively the large volume of
traffic from Great Britain and Europe to a.ll parts of the
world. The layout ol the switchroom, connections with
the two R,T terminals in London and at Hendon,
circuit and control arrangements, and operation of the

service, are described briefly.

621.396.65 219
Indirect Microwave Relay System.—R. R. Wakeman.

(Tele-Tech, Sept. 1948, Vol. 7, No. 9, pp. 42-43. 106.)

Plane refectors which require no external power source
are used as auxiliary velays when obstacles intervene
between transmitter and recetver. Relay stations neced
not then be intervisible.

627.390.65 : 621.3906.615.142.2 220

ST studio /transmitter Equipment using Klystrons.-—
(FM & Televis., July 1948, Vol. 8, No. 7, pp. 2123,
\ fm. radio link designed primarily {for high- ﬁ(lehtx
broadcast service. It can also be adapted for the trans-
mission of wide-band modulation, the limits of which
fall within the design of the system. Sperry Type
SRL-17 reflex kivstrons are used for both transmitter
and superhcterodvne receiver. The frequency range is
920 960 Mc's. A.f.c. and monitoring facilities are
provided. Construction and performance details are
given.

621.390.65.029.64 221
Repeater Buildings for the First Radio Relay System.
W. L. Tiernev. (Bell Lab. Rec., July 1948, Vol. 20,
No. 7, pp. 28:1-2838.) The buildings, normally un-
attended, are identical in structure, except that the
central and the four corner supporting columns are
continued through the roof for the threc stations requiring
acrials above roof level. Standby power supplies are
available ; power failures are automatically indicated
at a remote maintenance station. See also 1755 of

1948 (Durkee).

627.306.712(489) 222
Copenhagen Broadcasting House. —1°. Heegaard & I8

Cohrt. (FElect. Compnun., June 1948, Vol. 25 No. 2,

pp. 106-112.) A\ general description. See also 2038 of

1947.

621.396.72 1 621.398
Unattended Low-Power

223
Transmitting Stations with
Remote Control. — F. C. McLean & R. Toombs. (R.B.C.
Quart., Julv 1948, Vol. 3, No. 2, pp. 122-128) Discus-
sion of the transmitter building, the aerial and carth
svstem and the design of the remote-control syvstem for
the duplicate crvstal-controlled 1 74-kc/s 2-kW trans.
mitters used at each station. The combined initial and
operating costs are much less for unattended stations
than for attended stations of comparable size.

621.396.822.1 : 621.396 4T : 621.396.619.10 224

Study of Crosstalk in Multiplex Systems using Pulse-
Position Modulation.— H. Gardére & J. Oswald. (Cdbles
& Transmission, Paris, Julv 1948, Vol. 2, No. 3, pp-
173-193. With English summary.) Crosstalk is largeh
due to the displacement of one pulse caused by elonga-
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tion of the preceding pulse; it is zero for ideal square
pulses, but even if pulses with an infinitelv steep front
could be obtained, they would be distorted in passage
through the various quadripoles of the system. Examples
show that the distortion arises from the limitation of
the pass band and from imperfect lincarity of the phase/
frequency curve, two effects which are closely connected.
The effect of a low-pass filter on pulses of various shapes
is studied and the crosstalk for each case is calculated
as a function of bandwidth. The results can be extended
to other quadripoles, particularly band-pass filters; the
study can form a basis for a more general theory.

621.396.931 225

Technical Aspects of Experimental Public Telephone
Service on Railroad Trains.—N. Monk & S. B. Wright.
(Proc. Inst. Radio Engrs, W. & I'., Sept. 1948, Vol. 36,
No. g, pp- 1146-1152.) 1948 I.R.E. National Convention
paper.  ““ Describes component parts of the train tele-
phone system, results of radio coverage lests on the
routes involved, and devices emploved to control
two-wav transmission. Special features of the installa-
tions which differ from previous mobile installations and
some results of the experimental operation are pointed
out.”

621.306.931 226

V.H.F. Railroad Radio Link.—P. B. Patton. (Com-
munications, July 1048, Vol. 28, No. 7, pp. 16..33.)
Details of the equipment and results obtained for a
44-mile duplex f.m. radio link using frequencies of about
160 Mc/s. Simultaneous 6-channel operation was
obtained bv single-sideband working. Tive of the
channels were for telephony; the sixth could be used
for five pulse-signalling and two teletype channels with
sub-channel carricr {requencies in the voice-frequency
range. The 6 main channels were spaced at 4-kc/s
mtervals. The aerials were wvertically  polarized
16-element arrays.

621.306.931 227

Compact Universal Mobile Unit : Parts 1& 2.—L. P.
Morris. (FA & Televis.,, July & Aug. 1948, Vol. 8,
Nos. 7 & 8, pp- 3433 & 19-22) Circuit details of a

vehicle-dispatcher equipment, for single- or dual-
frequency use, with optional selective calling.
621.396.931.029.62 228

A Multi-Carrier V.H.F. Police Radio Scheme.—J. IR.
Brinkley. (J. Brit. Insin Radio Engvs, May/June 1948,
Vol. 8, No. 3, pp. 128-142. Discussion, pp. 143-147.)
A full description of the system noted in 1163 of 1948.

621.396.932 : 621.390.5 229

The 248A Marine Radio Telephone Equipment.—k. C.
Newhouse. (Bell Lab. Rec., July 1948, Vol. 26, No. 7,
pp. 294 297.) For communication with either coastal
radio stations or other ships. The transmitting power
is 250 W, and any one of 30 crystal-controlled frequencies
in the range 2—-18 Mc/s may be used.

SUBSIDIARY APPARATUS

621.352.7 230

Fresh Progress in Dry Batteries : the Vidor *“ Kalium *’
Cell.—IR. W. Hallows. (Wireless World, Oct. 19485,
Vol. 54, No. 10, pPp. 352-354.) The cell supplies a
constant e.m.{. of 1.25-1.4 V for long periods under load.
The use of HgO enables depolarization to keep pacce with
electrolytic action, so that the objectionable sawteeth
of the Leclanché cell discharge curve are absent. The
« Kalium ’ cell costs considerablv more than the Leclanché

type.
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621.3906.68 : 621.316.722 231

Stabilized Power Supplies : Part 1 — Practical Design
Procedure for Series-Valve Types.—M. G. Scroggie.
(Wireless World, Oct. 1948, Vol. 54, No. 10, pp. 373-378.)
Basic principles arc discussed. Design is simplified by
the use of valve characteristics and load-current/voltage

diagrams. See also 197 of 1944 (Hogg).

621-526 232
Theory of Servomechanisms. |[l130ook Review|—H. M.

James, N. B. Nichols & R. S. Phillips (Eds). McGraw-

Hill, New York and London, 1947, 375 pp-, $5. (Nafure,

Lond., 26th June 1948, Vol. 161, No. 4104, p. 904.)

No. 25 of the Radiation Laboratory series. Only linear
svstems are discussed. One of the first major works to
be published on the subject. “ This book . . . will be
welcomed universally.

TELEVISION AND PHOTOTELEGRAPHY

621.397.26 233

Possibilities of Stratovision.—). B. Slecper. (FM
& Televis., Aug. 1948, Vol. 8, No. 8, pp. 15-17, 45.)
Illustrations and short discussion of Westinghouse
equipment installed in a Martin-202 aircraft. In a
demonstration at Zanesville, Ohio, the aircraft flew at a
height of 25 0oo {t, picked up signals on channel No. 2
from WMAR-TV, Baltimore, and rebroadcast them on
channel No. 6. Excellent reception of the rebroadcast
signals was obtained at distances of over 200 miles.
Some interference was experienced, because the aircraft
picked up signals from WNBT, New York Citv, also
operating on channel No. 2. With the present limited
number of channels available for allocation to ground
stations in U.S.A., the aircraft will always be liabe to
pick up signals from two or more stations using the same
channel, and its transmissions may interfere with those
from one or more ground stations. This difliculty would
appear to make stratovision impracticable on the lower
frequency band. The possibility of using frequencies
{from 475 to 8go Mc/s is briefly considered.

621.397.331.2 234

New Design for Medium Definition TV Camera System.
—]. B. Sherman. (Tele-Tech, Sept. 1948, Vol. 7, No. g,
pPp. 52—-55.) Description of experimental iconoscope
Type 5527, with full circuit diagrams. The scanning
circuits provide 250-line resolution with interlace ratios
of 2/1, 3/1 or 4/1 on a 7-inch viewing tube with cs.
detlection. A small motor, with clutch to prevent over-
travel, is used for optical focusing, with the controls
mounted on the main chassis.

621.397.331.2 : [621.395.625.6 + 771.3 235

Television Transcription by Motion Picture Film.—
T. T. Goldsmith, Jr, & H. Milholland. (J. Soc. Mot.
Pict. Engrs, Aug. 1948, Vol. 51, No. 2, pp. 107-113.
Discussion, pp. 113-116.) Description of the electronic
and camera equipment for recording television pictures
and sound on film, the pictures being recorded directly
from the face of the c.r. tube. Applications to docu-
mentary recording, theatre television projection, etc.,
are discussed. See also 236 below.

621.397.337.2 : 621.395.625.6 236

Television Recording Camera.—]. L. Boon, W.
Feldman & J. Stoiber. (/. Soc. Mot. Picl. Engrs, Aug.
1048, Vol. 51, No. 2, pp. 117-126.) Description of the
principal features of a 16-mm camera for recording at
sound speed directly from a monitor receiving c.r. tube.
Sec also 235 above.
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621.397.5 1 535.88 237

Developments in Large-Screen Television. k. V.
Little, Jr. (J. Soc. Mot. Pici. Engrs, July 1948, Vol. 51,
No. 1, pp. 37-46. Discussion, pp. 47—51.) Description
of light source, optical system, screen and h.v. power
units of experimental equipment.

621.397.5 : 535.88 238

Optical Problems in Large-Screen Television.—[. G.
Maloff. (/. Soc. Mot. Pict. [ngrs, July 1948, Vol. 51,
No. 1, pp. 30-36. Discussion, pp. 47-51.) General
discussion, with details of one pre-war and two post-war
R.C.A. large-screen projectors.

621.397.5: 535.88:535.317.9 239
The Manutacture of Correction Plates for Schmidt
Optical Systems.—Rinia & van Alphen. (See 03.)

621.397.5 1 535.88 : 791 240

Development of Theater Television in England.—
AL G. D, West. (], Soc. Mot. Pict. Engrs, Nug. 1948,
Vol. 51, No. 2, pp. 127 167. Discussion, pp. 167 168.)
A historical review of progress in large-screen television
projection, both before and after the war, and a descrip-
tion of the design and performance of equipment de-
veloped for the distribution and projection of television
programmes. Proposals now being made for setting up a

theatre television service, first in London, and then

throughout Great Britain, are discussed.

621.397.61 : 621.317.3 241
TV Transmitter Design : Part4.- Hamilton. (See 138.)

621.397.7 242

Salute to WPIX : Blueprint for Engineering a Tele-
vision Station.—(/ele-Tech, July 1948, Vol. 7, No. 7,
Pp- 33-50.) An account of its construction, operation
and facilities. The station was built as extra floors to
the Daily News Building, New York, the aerial and tower
being mounted on top of the 37th floor. The transmitter
delivers 5 kW video power and 2.5 kW fm. sound
signal to the aerial transmission line. Output is approxi-
mately 18 kW. The studio control room, located at one
end and above the tloor of the studio, is divided into two
levels, concerned respectively with technical and pro-
gramme control. The master control for the station
provides complete monitoring of sight and sound signals.
Problems associated with transmission from films are
also discussed. The acoustic treatment of the studio
involved the construction of a ‘room within a room’.
Transmissions from mobile stations are also relaved.

621.397.743 : 621.396.67 243

Television Antenna and R.F. Distribution Systems for
Apartment Houses.—i1. E. Kallmann. (Proc. Iunst.
Radio Lngrs, W. & FE., Sept. 1948, Vol. 36, No. o,
pp. 1153-1160.) Discussion of requirements, and
description of amplifiers and distribution networks which
supply boosted signals of all available stations on their
original carriers to all receivers in an apartment house.

TRANSMISSION
621.316.726.078.3 244
Frequency Stabilization in the Region of 10 000 Mc/s.
—Donnelly. (See 136.)

621.394.61 245
10 kW Short-Wave Telegraphy Transmitter.—M. G.
Favre. (Browm Bover: Rev., March/April 1948, Vol. 35,
Nos. 34, pp. 85—90.) Overall efficiency is 45°%, so that
operating costs are low. Installation and operation
are simple.  The high voltage is only 6 kV and CuO
rectifiers arc used. The keying speed is 750 words/
minute. See also 1615 of 1947 (Guver & Lavre).
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621.396.619.23 246

A Broad-Band High-Level Modulator.—R. ]. Rockwell.
(Proc. Inst. Radio Engrs, W. & E., Sept. 1948, Vol. 36,
No. 9, pp. 1160-1104.) The class-BB modulator has a
broad pass-band with uniform gain and low distortion
and noise level. Broad-band feedback and a cathode
Tollower are used : there is no modulation transformer.

VALVES AND THERMIONICS

621.383.5 : 538.567.2 247
The Photo-Voltaic Eftect.—Lehovec. (See 73.)
621.385 1 621.314.6 248

Transmitting and Rectifier Tubes.—1. Kesselring.
(Brown Boveri Rev., March/April 1948, Vol. 35, Nos. 3/4,
pp- 99-103.) Details of various Brown Boveri types.
Sce also 1034 of 1947 and 2967 of 1948 (Jenny).
621.385 : 621.396.822 249

Induced Grid Noise and Total-Emission Noise.
A. van der Ziel & A. Versnel. (Philips Res. Rep.,
Feb. 1948, Vol. 3, No. 1, pp. 13-23.) Measurements are
given of the noise resonance curve ol the input circuit of
pentodes for A 7.25 m.  The asymmetry ol this curve
is due to the phase relationship between the induced grid
noise and the normal shot-effect noise. For diodes in the
7.25-m cut-oll region, the total-cmission noise can be
calculated by assuming that the equivalent noise tem-
perature of the total-emission conductance is equal to
the cathode temperature.
621.385.029.63/.64 250

Nonlinear Phenomena in Travelling-Wave Valves.
O. Dochler & W. Kleen. (4un. Radioélect., April 1948,
Vol. 3, No. 12, pp. 124-143.) Continuation of 602 of
1948. The limit of output and useful power is
calculated, taking account of the nonlinearity of the
gain. A method of development in series and successive
approximation is used, similar to that emploved by
Warnecke, Bermer & Guénard (221 5 of 1945) for calculat-
ing the effect of space charge in the drift space of a
klvstron. Only the energy corresponding to the excess
of clectron velocity over wave velocity can be transferred
from the electron beam to the wave and transforimed into
u.h.f. energy. The electrons are retarded by the field
of the travelling wave, and once this retardation has
reduced the clectron velocity to the wave velocity, the
power can increase no further. Space charge ettects and
the action of radial electric fields on the clectrons also
tend to reduce useful power and output.
621.385.029.63/.64 : 537.525.92 251

On the Effect of the Space Charge in the Travelling-
Wave Valve.—O. Dochler & W. Kleen. (Adnn. Radio-
élect., July 1948, Vol. 3, No. 13, pp. 184-188.) The
method ol successive approximations applied by
Warnecke, Bernier & Guénard (2215 of 1943) to study
the effects of space charge in the drift space of a kiystron,
is here applied to the travelling-wave valve. The treat-
ment is limited to the case of small signals. The electron
beam is assumed to be («) narrow with respect to the
dimensions of the cross-section of the retarding line,
(b) intinitely wide. In the travelling-wave valve the
space charge eftects can either increase or decrease the
valve gain, according to the conditions of operation.
Sce also 602 of 1948 and 250 above.
621.385.020.63/.64 : 621.392.5 252

Experimental Method for a priori Tests of Delay Lines

for the Travelling-Wave Amplifier. —Lapostolle. (See
39.)
621.385.032.216 1 537.533 253

The Mechanism of the Thermionic Emission from
Oxide Coated Cathodes.—H. Friedenstein, S. L. Martin &
G. L. Munday. (Rep. Progr. Phys., 1946/1947, Vol. 11,
PP 298-339. Bibliography, pp. 339-341.) A historical
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account is given of the main experimental data so far
obtained on the general behaviour of oxide cathodes.
The mechanism of normal emission is considered both
experimentally and theoretically, with special reference
to the Wilson and de Boer models of the process. Neither
is as yet completely established, but recent work tends
to favour the de Boer model. The fundamental ditticulty
appears to be the lack of knowledge of the wav in which
the excess alkalinc-earth metal is built into the oxide.
Recent research on emission under pulsed conditions has
led to a revival of Riemann’s conception of a potential
barrier at the core/coating interface.

621.385.1 254
The Consequences of an Electron-Inertia Effect in

Valves.—)M. J. O. Strutt & A. van der Zicl. (Physica,
s Grav., Jan. 1941, Vol. 8 No. 1, pp. 81-108. In

German, with English summary.) Discussion of the
currents flowing to the various electrodes of a valve
when a small bunch of electrons starts from the cathode,
and of the case of periodic pulses from the cathode.
1n certain cases only d.c. flows to the anode as a result
of such pulses. With an alternating voltage between the
input grid and the cathode, the pulse shape may differ
widelv from the voltage curve. Different paths in a
valve for ditferent electrons may resnlt in curious effects
such as rectification or (requency multiplication. A
single sinusoidal voltage pulse on the input grid is
considered and the minimum values of input resistance
and amplification are deduced. The lower limit of
amplitication is 0.5 for multi-electrode valves and is
1 for secondary-emission valves at any frequency,
however high. Induction effects are caused by the
passage of electrons near to conductors inside valves:
simple formulae are derived for the displacement
currents.  For the rapid calculation of phase angles a
“centre of gravity theorem’ is enunciated. Simple
deductions are made for the case of transit-time
modulation.

621.385.1 : 621.396.822 255
Fluctuations and Electron Inertia.—C. J. DBakker.
(Plysica, 's Grav., Jan. 1941, Vol. 8, No. 1, pp. 23-43.
In Iinglish.) The shot effect in valves gives rise, by
induction, to fluctuating displacement currents towards
the valve yrids, whose negative potential prevents
electrons {rom reaching them. The fluctuating currents
in the control-grid/cathode lead have been investigated
experimentally for two types of valve. The results
obtained are in satisfactory agreement with theory.

621.385.1.012 256
Dynamic Methods for the Determination of Valve
Characteristics.—G. Gregoretti. (Alta Frequenza, June
1948, Vol. 17, No. 3, pp. 11o-127. In Italian, with
English, French and German summaries.) Static
methods cannot be used with safety for transmitting
valves on account of the risk of damage if normal
opcrating voltages are applicd. Various practical pulse
methods are described. Differences between the results
obtained by the different methods are analysed.

621.385.38.001.8 257

Thyratrons and their Industrial Applications.—].
Martin. (Bull. Soc. framg. Elect., July 1948, Vol. 8,
No. 83, pp. 371-384.) Detailed description of the

construction and performance of a thyratron (VHC
3/1000) made by the Société frangaise radioélectrique,
and also circuit diagrams and discussion of numerous
applications.

621.385.5.001.8 : 621.392 258
Applications of Screen-Grid Supply Impedance in
Pentodes.—P. G. Sulzer. (Communications, Aug. 1948,
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Vol. 28, No. 8, pp. 1o-11..39.) The anode-current/
grid-voltage characteristic of a pentode with negative
suppressor-grid voltage and an impedance in the screen-
grid circuit can have a negative slope. This property
is used in circuits suggested for phase inverters, d.c.
and a.c. coupled trigger circuits and negative-resistance
oscillators.

621.396.615.141.2 259

The Frequency Stability of Magnetron Oscillations
of the Dynatron Type.—N. S. Zinchenko. ([tadiofelk/inika,
Moscow, March/April 1948, Vol. 3, No. 2, pp. 40-53. In
Russian.) An experimental investigation of the * dyna-
tron ’ oscillations of magnetrons for long, short and
decimetre waves is described. Curves are plotted showing
the frequency variations with the magnetic field, anode
voltage and tilament current and a formula (p. 42)
determining the relative [requency variation in terms
of thesc factors is derived. Conditions neccssary for
frequency stability are established. The stabilitics of
magnetron and valve oscillators operating as dvnatrons
are compared. Curves showing the cfiect of the grid
voltage on the stability of split-anode magnetrons are
also plotted.

621.396.615.141.2 260

The Rotating Space Charge in a Whole-Anode Mag-
netron.—I. I. Vasserman (Wassermann). (Zh. tekh.
Fiz., June 1948, Vol. 18, No. 6, pp. 785-792. In Russian.)
The critical current corresponding to the rotating space
charge of a magnetron is calculated and compared with
experimental results. The rotating current is proportion-
al to the product of the charge density and the tangential
velocity of the electrons. The experimental results
seem to support the theory of Brillouin that the radial
velocity of electrons is zero at all points of the inter-
electrode space and that the electrons move in circular
orbits whose centres are on the cathode, rather than the
theory of Moller, Braude, Page and Adams that the
radial velocity is zero at only one point on the suriace
of the anode and that the electrons describe cardioid
orbits.

621.396.615.141.2 261

On the Properties of Valves using a Constant Magnetic
Field : Parts 1 & 2.—O. Dochler. (Ann. Radioélect.,
Jan. & July 1948, Vol. 3, Nos. 11 & 13, pp. 29-39 &
160-183.) Part 1 discusses the static and dynamic
charactcristics of the magnetron. TFrom Brillouin’s
work (1892 of 1043), formulae are derived which define
the space charge, the distribution of potential and the
characteristics for magnetic fields below the critical
value. The oscillation {requencies of multicavity
magnetrons are calculated ; the results are in good
agreement with measured values. Corrections are given
at the end of part 2.

In part 2 the treatment is extended to high-power
resonance oscillations excited in the region above the
critical point. The differences between these oscillations
and electron oscillations are examined and a quantitative
relation is established which gives the optimum operating
conditions. The input impedances and the output are
calculated and an empirical relation between the anode
current and the migration current is given. The dyvnamic
electron trajectories in a plane magnetron without
space charge are determined, by way of introduction
to the study of the travelling-wave valve. To be con-
tinued.

621.396.615.142.1 262

On Some Typical Models of Velocity-Modulation Valves.
—R. Warnecke. (Aunn. Radioélect., April 1948, Vol. 3,
No. 12, pp. 71-106.) A dctailed account of the con-
struction and characteristics of (@) retlex klystrons for
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low-power oscillators for receivers or transmitters operat-
ing in the 3-, 10- and 20-cm bands; (b) a irequency-
multiplier klystron which enables the frequency stability
of a quartz oscillator to be transferred to the 10-cm
band ; (¢) a 2-cavity klvstron with a h.{. output in the
10-cm band of more than 1 kW. Reprinted in Onde
élect., Mav—]July 1948, Vol. 28, Nos. 254-256, pp. 175-185,
243250 & 287-294.

621.396.675.142.2 263
Multifrequency Bunching in Reflex Klystrons.—\V. H.

Huggins. (Proc. Inst. Ruadio Engrs, W. & L., Sept.

1945, Vol. 36, No. 9, p. 1145.) Corrections to 2988 of

1948.

621.306.645 : 537.311.33 : 621.315.59 264

The Transistor, a Semi-Conductor Triode.—]. Bardeen
& W. H. Brattain. (Phys. Rev., 15th July 1948, Vol. 74,
No. 2, pp. 230-231.) A short account of the basic prin-
ciples of the triode device discussed in detail in 203 below.
Such units have been operated as amplifiers at frequencies
up to 10 Mc/s. Relevant theory is also given in articles
noted in 3438 of 1048 (Shockley & Pearson) and 3439 of
1048 (Brattain & Bardeen). For another account of the
transistor see Fleclronics, Sept. 1948, Vol. 21, No. 9,
pp. 68-71 (D.G.F. & F.H.IR.).
621.396.645 : 537.311.33 : 621.315.59 265

Experimental Germanium Crystal Amplifier [the
Transistorl.—\V. Wells : S. Y. White. (dwdio Eugng,
N.Y., July & Aug. 1948, Vol. 32, Nos. 7 & 8, pp. 6,
& 2829, 39.) The crystals used for the * transistor’
developed by the Bell Laboratories belong to the class
whose  unidirectional conductivity characteristics are
derived from imperfections in the crystal lattice intro-
duced by impuritics in the material. In this particular
case the Ge crystal contains small amounts of Sn,
interspersed between the Ge atoms in the crystal lattice.
Between the inner and outer clectron shells of the Ge
atom there exists a zone whose force ficlds do not permit
the existence of orbital electrons under normal circum-
stances. The proximity of the Sn atom so distorts these
force fields that the 4 clectrons from the * O ’ shell of the
Sn atom may circulate in this ‘ forbidden shell ’ of the
Geatom. These borrowed clectrons have a higher binding
energy than the 4 clectrons in the * N7 shell of the Ge
atom and consequently require a greater potential differ-
ence between the contact and the crystal for their relcase.
When the contact point is made sulficiently positive in
relation to the crystal, the orbits of these borrowed elec-
trons expand, allowing them to come within the outer
zone where conductivity may take place. Conversely,
as the potential of the contact is made negative relative to
the crvstal, the orbits of the borrowed clectrons shrink,
placing them in a zone where thev are no longer available
for participation in conductivity. A fairly high potential
will therefore be required to maintain a current flow
between a negatively charged contact point and the
crystal, since the borrowed electrons will be pushed down
below the zone of activity and only the outer electrons
of the Ge atom will take part in the conductivity. TIf,
however, a second contact point is introduced, in close
proximity to the first and charged positively, the borrow-
ed electrons will again be clevated to the active region,
releasing about twice as many for participation in
conductivity. These newly relcased electrons may take
part in the conductivity of both the ‘ anode ’ circuit and
the * grid ’ circuit, so that their effect is that of modulat-
ing the current flow of the anode circuit. Energy con-
siderations indicate that a grid input signal of the order
of 3 mW would yield an output signal of 60 mW.

Amplification can only take place it FJ,<FE T,
Hence, circuit efiiciency must be gained (2) bv making the

A.20

electronic paths of the anode and grid contacts through
the crystal as nearly coincident as possible, consistent
with low cross current flow between the contacts them-
selves, and (b) by using the optimum step-down imped-
ance ratio between the anode circuit of one stage and the
grid circuit of the following stage.

Details are given for the construction of experimental
amplifiers using Tvpe 1N34 Sylvania Ge crystals and
tungsten contact points from Tvpe 1Nzr Si crvstals.

For other accounts of the Transistor see Bell lLab.
Rec., Aug. 1048, Vol. 26, No. 8, pp. 321-324 and 2064
above.

621.396.645 : 621.385.4 266
The FP-54 as a Stable Voltage Amplifier. —Seaton.
(See 55.)

MISCELLANEOUS
016 : [6(43) -+ 6(52) 267
Reports on German and Japanese Industry [up to

315t March 194%). [Book Notice] —H. M. Stationery
Office, London, 1948, 114 pp., 1s. Classilied List No. 18,
superseding all previous consolidated lists and supple-
ments.  Section D includes varnishes and plastics.
Section F: electrical engineering industry. Section G
glass and ceramics. Section K : metal industries. Sec-
tion R :rubber industry.

025.45 268
Universal Decimal Classification.—The British Stand-
ard publications dealing with this system and mentioned
in 1521 of 1948 can be obtained in the U.S.A. from the
American Standards Association, Grand Central Terminal
Building, 70, East 45th Street, New York Citv.

5 - 6] :05(43) 269

German Scientific and Technical Publications Today.—
\V. T. Cooper. (Reseaich, Loud., April 1948, Vol. 1
No. 7, pp- 316-319.) An account of the journals now
being published in Germany and ol methods by which
they mav be obtained.

621.3 270

New Productions. Recent Manufactures of the Société
Indépendante de T.S.F. —(Ann. Radiollect., April 1948,
Vol. 3, No. 12, pp. 146-150.) These include (a) 2-kW
and 500-W generators of compact design for industrial
h.f. heating; (b) telegraphy telephony transmitter
E.H.K.8 for aerodromes, with irequencics in the range
265 415 ke/s;  (¢) high-precision absolute frequency
meter covering the wide range from 14 ke/s to 235 Mc/s.
This is a large rack-mounted cquipment including
a 100-kc/s quartz crystal, genecrators of {requencies
0.1, 1, 10, 1 000 and 10000 kecfs, harmonic generators,
receivers with loop acrials, and suitable apparatus for
measuring the beats between the source to be measured
and a convenient selected harmonic.

654.1 271

Sixth Plenary Meeting of the C.C.LT., Brussels, May
1948.—F.EN. (P.O. clect. Engrs’ J., July 1948, Vol. 41,
Part 2, pp. 108-109.) A short account of the work of the
various committees, particularly of the Technical
Committee.

621.396 272

Essentials of Radio. [Book Review]—M. Slurzberg
& W. Osterheld. McGraw-Hill, New York, 1948, 806 pp.,
$5.00. (Llectronics, Aug. 1948, Vol. 21, No. 8, pp. 226~
227.) ‘“ The authors . . have presented here at an
intermediate level the principles of operation of the basic
circuits and circuit elements used in conventional radio
receivers, as essential background knowledge for under-
standing electronic circuits.”
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Conmpiled by the Radio Resecarch Board and published by
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The absiracts are classified in accordance with the Universal Deciinal Classification.
the U.D.C. nunbers, except that notices of book reviews
wwmbers marked with a dagger (1) must be regarded

withiin broad subject sections in the order o
are placed al the cnds of the sections. U.D.C.
as provisional.  The abbreviations
Scientific Periodicals.
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ACOUSTICS AND AUDIO FREQUENCIES

534.321.9 : 535.61-15 273

Supersonic Detection of Infra-Red Radiation.—1. |.
Frv & W. J. Fry. (Proc. nat. [Ilectionics Conference,
C/ucavo 1947, Vol. 3, pp. 537-548.) A 932-keys standing-
wave system is set up in a gas which is then irradiated
with a modulated infra-red beam. The modulation is
transferred to the standing-wave pattern and normally
the effect decreases with increasing modulation frequency.
In gases showing anomalous acoustic abscrption, the
efiect does not fall oft in this way; an explanation is

suggested.

534756 1 534.78 274
New Possibilities in Speech Transmission. D. Gabor.

(/. Instu elect. Engrs, Part III, Sept. 1948, Vol. 93,

No. 37, pp. 111-412.) Discussion on 1228 of 1948.

534.851: 621.395.813 275

4’1‘he Design of Dynamic Noise Suppressors. -H. H.
sScott.  (Proc. nal. Flectronics Conference, Chicago, 1947,
Vol. 3, pp. 25-37.) Lor another account see 932 of 1948.

621.395.01 276
Parabolic Sound Concentrators. R. C. Coile. (/. Soc.
Mot. Pict. Ingrs, Sept. 1948, Vol. 51, No. 3, pp. ’98 311.)
An analytical history of the subject, with detailed
references to original work, together with expcerimental
studies on a refector with aperture 130 cin in diameter.
Theoretical work in Russia by L. J. Gutin is found to
agree with experimental results for frequency response,
amplmcatlon and directivity. For the sound field
between the focus and the vertex of a paraboloid, a
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construction based on geometrical optics is derived
theoretically and confirmed experimentally.
621.395.625.2 277

Transcription Recordings for the Home.—D. G. I
(Elecivonics, Sept. 1948, Vol. 21, No. 9, pp. 86 87.)
\ 334-r.p.m. svstem using vinylite records in which as
many as 300 grooves'inch are cut. Noise and distortion
are low.

621.395.625.3
Magnetic Tape Recorder.

278
H. Lindsay & M. Stolaroff.
(Audio Fngng, N.Y. Oct. 1948, Vol. 32, No. 10, pp.
13-16.) Design details of the Ampex Model 200\
recorder.  The frequency range is 30-13 000 c¢/s, and
response is flat to within 1 db. Distortion and noise
level arce claimed to be verv low. A low-force tape,
Tvpe RR, is used because erasure is casy ; its uniform
coating results in low modulation noise and uniform
output. Plavback time can be reproduced iithin
0.5 sec per half-hour of programme time. High tape
speeds, both forward and rewind, are possible. 35400 it
of 0.002-inch tape can provide 36 minutes of continuous
programme time and can be stored on a single 14-inch
reel with a 4-inch hub.

534 279

Vibration and Sound. [Book Review]—P. M. Morse.
McGraw-Hill, New York, 2nd edn 1948, 468 pp., $5.50.
(I-lectronics, Sept. 1948, Vol. 21, No. 9, pp. 2206, 228)

‘A valuable addition to the literature in acoustics,
particularly to the serious student and investigator. . .
The subject matter is confined for the most part to tvpes
of vibrations that can be handled mathematically.’
The illustrative diagrams are an outstanding feature.

AERIALS AND TRANSMISSION LINES

621.315.2 : 621.317.333 280

Investigation of Cable Faults in the Case of Dis-
continuity and Poor Insulation.—i.. Dupuis. (Bull. Soc.
frang. Elect., Aug./Sept. 1045, Vol. 8, No. 84, pp. 417-418.)
Three methods are briefly discussed : («) measurement
of the impedance between a conductor and the Pb
sheath ; (b} measurement ol the voltage induced by
current in a parallel conductor; (¢) measurcement
involving the distance between successive maxima, or
minima, of the current when the modulation frequency

of the applied voltage is swept through the range
0--100 kc/s.
621.315.2 : 621.317.333. 281

Investigation of Faults on Low-Voltage Cables.-
C. Philippe.  (Bulil. Soc. frang. Elecl., Aug. Sept. 1948,
Vol. 8, No. 84, pp. 439-450.) A detailed account of
various methods of fault location used by the Société
Nationale des Chemins de Fer Frangais on their signal,
telephonyv and power networks.

621.315.2 : 621.317.333.4 : 621.3.015.33 282
Application of Pulse Methods to Fault Location on
Cables.—G. Le Parquier. (Bull. Soc. frang. Elect.,
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\ug./sept. 1948, Vol. 8, No. 84, PP. 434-438) An out-
line of apparatus and methods using a 600-W generator
giving extremely short pulses. Echoes received from
faults are displayed on the screen of a c.r.o., together
with the initial pulse. Marking pips are provided at
6.67-us intervals, corresponding to distances of 1 km in
tree space. The marking scale can be adjusted to make
one of the pips coincide with the echo in order to obtain
greater reading accuracy. Tvpical oscillograms illustrate
the results obtained with ditferent kinds of fault.

621.315.2 : 621.317.333.4 : 621.317.733 283

Application of the de Sauty Bridge to Fault Finding on
Very Long Cables.—H. Josse & R. Tellier. (/5ull. Soc.
frang. Elect., Aug./Scpt. 1948, Vol. 8, No. 84, pp.

427-429.) The de Sauty bridge gives results which
ditfer from the true values, even for cable lengths
<1okm. The discrepancies increase with incrcase of

cable length, so that a correction is necessary. The
correction factor is determined and plotted for cable
lengths up to 20 km.

621.315.2 : 621.385 284
An Ionic Valve for Clearance of Faults in Cables.

Schmidt. (See 559.)
621.315.212 : 621.3.09 285
Wave Propagation in Beaded Lines.—R. 1. Beam.

(Proc. nat. Ilectronics Conference, Chicago, 1947, Vol. 3,
pp. 90—96.) The lines are treated as cascade connections
of T-sections, each of which represents a length of line
with a bead at the centre. Characteristic admittance
and propagation constants are derived, and curves are
included to illustrate the variation of these quantities

with bead spacing for a number of R.M.A. standard
coaxial cables.
621.315.23 : 621.317.333.4 286

Investigation of Faults in Underground Cables.-
H. Aschére. (Bull. Soc. frang. Elect., Aug./Sept. 1948,
Vol. 8, No. 84, pp. 397-412.) The various types of fault
arc discussed and classified. Methods for locating faults
are reviewed and their advantages and disadvantages
are compared.

621.315.23 : 621.317.333.4 287
Investigation of Faults in Underground Cables.—
R. Bourdon : E. Masson. (Bull. Soc. frang. Elect.,
Aug./Sept. 194%, Vol. 8, No. 84, pp. 413-416.) Comment

on 286 above.

621.315.23 1 621.317.333.4 288

Investigation of Cable Faults in Underground Cables.—
M. Roger. (Bull. Soc. frang. Elect., Aug./Sept. 1048,
Vol. 8, No. 84, pp. 419-426.) An account of test methods
and apparatus used by the Centre de Distribution de
Paris-Llectricité, with a few results for cables already
mstalled.

621.315.23 : 621.317.333.4 289

Detection of Faults in Underground Cables by Ground
Vibration.—E. Marchand. (Bull. Soc. framg. FElect.,
Aug./Sept. 1948, Vol. 8, No. 84, p. 433.) The vibrations
are picked up by means of a granule microphone, the
resulting voltage being amplitied and finally applied to
an indicator. If the curve shown on the indicator is
oscillatory, there is a fault; if it is not periodic, there
is none. - The method has been used successfully on
60-kV supply cables.

621.392.029.64 : 621.392.26% 290

Waveguides.—In future the recently-proposed U.D.C.
number 621.392.26% will be used for waveguides instead
ol 621.392.029.64, the least unsatisfactory number
previously available.

Az2

621.392.26% 291

On Representing the Field in a Waveguide as a Sum
of the TE and TM Fields.—A. A. Samarski & A. X.
Tikhonov. (Zh. tekh. Fiz., July 1948, Vol. 18, No. 7,
PP 959—970. In Russian.) It has been stated by various
authors without proof that any field in a waveguide can
be represented as a sum of the transverse electric field
TE and the transverse magnetic field TM. A rigorous
mathematical proof is given that anv e.an. field in a
waveguide can be represented by two Hertzian vectors,
each having only one component ditfering from zero.
The problem of determining the e.m. field in a wave-
guide is then reduced to the problem of finding two
scalar functions 7, and 7, (transverse components of
the electric and magnetic Hertzian vectors).

621.392.26% 292
Remarks on Slow Waves in Cylindrical Guides.
A. A. Oliner. (Elect. Commun., June 1945, Vol. 25,
No. 2, pp. 157-159.) An alternative method for deriving
certain relations obtained in 22 of 1948 (Frankel) and
334 of 1948 (Bruck & Wicher), together with graphs of
certain Bessel-function combinations which can be used

to simplify the calculations.

621.392.26% 293

A Critical Study of Variational and Finite-Difference
Methods for Calculating the Operating Characteristics of
Wave Guides and Other Electromagnetic Devices.-
R. M. Soria & T. J. Higgins. (Proc. nat. Elecivonics
Conference, Chicago, 1947, Vol. 3, pp. 670-679.) Discus-
sion of the relative merits of various methods for obtain-
ing approximately the characteristic values and the ¢.m.
tields associated with waveguides and other bounded
hollow devices, when exact analytical solution is im-
possible. Each of these methods is applied to the
calculation of characteristic values and em. fields of
both TM and TE modes in waveguides of various cross-
sections.

621.392.26% 294

A Waveguide Branching Filter.—\V. D. Lewis. (Bell
Labh. Rec., Sept. 1948, Vol. 26, No. g, pp. 372-376.)
Equipment for firequencies around 4 ooo Mc/s. The

system uses 4-arm waveguide hybrids in conjunction
with band reflection filters made from a length of wave-
guide with three screw-probes A/4 apart. A tandem
arrangement for a 5-channel branching filter is described.

621.392.26% - 621.396.611.4] : 517.564.3 295
Some Bessel Equations and their Application to Guide

and Cavity Theory.—Kline. (See 416.)

621.392.26% 621.315) : 621.3.09 296
Electromagnetic Waves in Wave Guides : Part 1.

W. Opechowski. (Philips tech. Rev., Julv 1948, Vol. 10,
No. 1, pp. 13-25.) The commonly accepted theorv of
transmission lines and resonant circuits has onlv limited
validity tor waveguides. The theory of propagation is
here developed from the fundamental Maxwell equations.
Methods of solving these equations are summarized and
the properties of rectangular waveguides are considered ;
cylindrical waveguides will be considered in part 2.

621.392.26% - 621.315.212] : 621.3.00 297

Electromagnetic Waves in Wave Guides : Part 2 —
Coaxial Cables and Circular Wave Guides.—W. Ope-
chowski. (Philips tech. Rev., Aug. 1948, Vol. 10, No. 2,
pPp- 46-54.) Possible modes of propagation in conductors
of circular cross-section and cylindrical svmmetry are
deduced by a direct solution of Maxwell’'s equations.
Part 1: 296 above.
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621.392.20% : 517.564.3 298
Table of Roots for Natural Frequencies in Coaxial Type
Cavities. —Dwight. (See 417.)

021.392.26% : 621.3.09 299

Higher Mode Techniques for Wave Guides.—\V. M.
Goodhue. (Proc. nat. Llectronics Conference, Chicago,
1947, Vol. 3, p. 162.) Summary only. Mode filters
permit the transmission of either a pure first mode or of
a pure higher mode at will, in a waveguide whose dimen-
sions greatly exceed the critical dimensions. Apparatus
has been developed for excitation of pure modes, mode
filtering, matching, loading, and measurement of field
distribution and of standing waves, in large guides.
Frequencies up to five times the cut-oft {requency have
been propagated without degeneration.

621.392.26%1 : 621.3.09 300

Multiplex Transmission through Wave Guides using
Higher Order Modes.—G. R. Buss, W. A. Hughes, H. D.
Ross & A. B. Bronwell. (Proc. nat. Electronics Con-
ference, Chicago, 1947, Vol. 3, pp. 163-179.) The
possibility of transmitting two or more signals through
a waveguide on the same carrier frequency, but using
different modes to separate the signals, is investigated
both experimentally and theoretically. Signals can be
well separated by mode differences alone. Transmission
through gradual bends and tapered sections does not
introduce serious mode scrambling. Various aerial
systems for setting up higher-order modes in rectangular
and circular waveguides are analvsed.

301

621.396.67 621.396.621
Part 5 — Receiver and

Pattern for F.M. Profits :
Antenna.—Black. (See 495.)

621.396.67 302

The Theoretical Precision with which an Arbitrary
Radiation-Pattern may be Obtained from a Source of
Finite Size.—P. M. Woodward & J. D. Lawson. (/.
Insin elect. Engrs, Part I1I, Sept. 1948, Vol. 95, No. 37,
pp- 363-370; summary, ihid., Part I, Sept. 19,8,
Vol. 95, No. 93, p. 405.) It is possible to approximate
as closely as desired to a specified radiation-pattern by
a suitable distribution of field over an aperture of given
size, though the necessary currents in the conducting
elements of the source would in general be prohibitively
large in comparison with the power radiated. The same
1s true for a linear array of given length if no limit is sct
to the number of elements. The treatment here pre-
sented differs essentially from that of Schelkunoff (1890
of 1943) and can be applied equally well to continuous
source-distributions of tfield or to arrays of discrete
source clements.

621.396.67 303

High Gain with Discone Antennas.—.\. G. Kandoian,
W. Sichak & R. A. Felsenheld. (fZlect. Commun., June
1948, Vol. 25, No. 2, pp. 139-147.) The discone aerial
was discussed in 1180 of 1946 (KKandoian). Two systems
of such aerials are here considered : (¢) an omni-
directional system consisting of g aerials stacked
vertically, operating at frequencies between g6o and
1215 Mc/s, (b) a unidirectional pencil-beam system in
which a single discone aerial is placed at the focus of a
paraboloid retlector : the s.w.r. is <02 over the frequency

range 700-3 100 Mc/s. Reprinted from Proc. nat
Flectronics Conference, Chicago, 1947, Vol. 3, pp. 336 346
621.396.67 304

8-Bay Pylon Antenna. O. O. Fiet. (FM & Televis.,
Sept. 1948, Vol. 8, No. 9, pp. 4648, 60.) Detailed

description of the aerial, which has contours of field
strength that are nearly circular for both 20 and
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1 ovo uV/m with an input of 50 kW.
up to 200 miles is obtained.

A primary coverage

621.306.67 305
Antenna Design for Television and F.M. Reception.
F. A. Kolster. (Proc. Insi. Radio Engrs, W. & [
Oct. 1948, Vol. 36, No. 10, pp. r242--1248.) Discussion
of : (a) an approximate method for determining at the
preliminary design stage the variation of the resistance
and reactance of an aerial with change of frequency or
physical dimensions, (4) the essential requirements for
good performance over the wide band of frequencies
necessary for efficient reception of all existing television
channels and f.m. bands, (¢) an aerial svstem designed
for efficient response at all tfrequencies between 44 and

225 Mc's.

621.396.67 306

Helical Beam Antennas for Wide-Band Applications. -
J. D. Kraus. (Proc. Inst. Radio I'ngrs, W. & E., Oct.
1948, Vol. 36, No. 10, pp. 1236-1242.) Over a wide
frequency band, the pattern shape, circularity of polariza-
tion, and terminal impedance are relatively stable.
Measured performance data are included for a medium-
gain aerial of optimum dimensions with a bandwidth of
about 1.7:1. A high-gain broadside arrav of four
such aerials is described and other applications are
discussed.

621.396.671 307

Measurement of Aircraft Antenna Patterns in Flight.
J. S. Prichard & A. H. Mankin. (Proc. nat. Elecivonics
Conference, Chicago, 1947, Vol. 3, p. 349.) Summary
only. Description of an air ground system which can
automaticalily plot the polar diagram of both horizontally
and vertically polarized radiation from an aircraft flying
straight and level.

621.396.071 308
Ring-Aerial Systems. - H. Page. (Wireless Engr,

Oct. 1948, Vol. 25, No. 301, pp. 308-315.) Continuation
of 1862 of 1948. An investigation of the minimum
number of aerials required to give a tolerable approxima.-
tion to the feld ot the idealized ring, in which the
number of acrials is infinite. Measurcment results for a
5-aerial system are given.

621.396.671 309
The Patterns of Slotted Cylinder Antennas.—G.
Sinclair.  (Proc. wnaf. Electronics Conference, Chicugo,

1947, Vol. 3, p. 348.) Summary only. Patterns have
been calculated for single slots in cylinders having
diameters up to A/2. The use of multiple slots is also
considered.

621.396.674 310
Spaced Loop Aerials.—F. Horner. (Wireless Lngr,
sept. 1948, Vol. 25, No. 300, pp. 281-285.) Two types

of screened loop for use in a v.h.{. coaxial system are
compared ; cach loop is about gocm square. The
‘simple ’ loop has a screen gap in the centre of one side
and output terminals at the centre of the opposite side.
The ‘ twin ’ loop has two screen gaps at the centre points
of opposite sides and output terminals at the centre of
an additional member parallel to, and mid-way between,
the sides containing the screen gaps. The ‘ twin ’ loop
has three advantages : (a) it is casier to test for polariza-
tion error, (b) the geometrical tolerances in setting it up
are less strict, and (¢) it is mechanically more stable and
can be designed with lower moment of inertia. These
advantages are achieved with no apparent reduction in
sensitivity or in directional accuracy.
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(21.396.677 311

Calculation of Doubly Curved Reflectors for Shaped
Beams.—A. S. Dunbar.  (Proc. Insi. Radio I'ngrs,
W. & 12, Oct. 1948, Vol. 36, No. 10, pp. 1289-12006.)
A method based upon the conservation of cnergy and
the simple laws of geometrical optics is described, for
calculating the double-curvature surfaces required to
produce from a point source a beam of arbitrary shape
in one plane and uniformly narrow in the perpendicular
plane. The method is applied to the case of certain
radar aerials for which the optimum elevation pattern is
found empirically to be (;(8) = I cosec®*@cosf. Patterns
are shown for aerials whose reflectors were computed by
this method. Some control of the aerial pattern can be

achieved by proper motion of the aerial feed. Errors
are discussed.

CIRCUITS AND CIRCUIT ELEMENTS
621.3.015.3 312

The Transient Behavior of Non-Linear Systems.-
C. S. Rovs. (Proc. nat. Electronics Conference, Chicago,
1947, Vol. 3, pp. 663-669.) Analyvsis of the steadyv-state
performance of valve circuits is {requently based on the
series expansion for the anode current. This method is
extended to provide a general operational procedure for
the transient response of nonlinear systems.

621.314.31 313

Transductor Fundamentals.—S.-I2. Hedstroem & L. F.
Borg. (Electronics, Sept. 1948, Vol. 21, No. 9, pp. 85 93.)
Discussion of : (a) types of cores and windings used for
transductors or controlled reactors, and methods of self-
excitation, (b) the mode of operation and control char-
acteristics for single- and multi-clement transductors,
(¢) effects of departure of the magnetizing curve from
the ideal and the behaviour of a self-excited circuit in
pulse operation, and (d) applications, and the relative
merits of transductors and electronic amplifiers.

621.314.3% 314

Saturable Reactors and Magnetic Amplifiers. F. G.
Logan. (Electronics, Oct. 1948, Vol. 21, No. 10, pp.
104-109.) A general account, in which the most de-
sirable features of self-saturated reactors and magnetic
ampliliers are discussed. Tests on reactor core material
show a wide variation in permeabilitv between samples
of the same nominal value. Applications ol magnetic
amplificrs include line-voltage regulation, automatic
battery charging, and theatre lighting control.

621.314.3%1 315
Simplified Magnetic Amplifier.—D. A. Bell. (Wireless
Lugr, Sept. 1948, Vol. 25, No. 300, pp. 303-304.) The

conventional amplifier using a double-balanced system
of four coil units is simplified to a bridged-T form, for
applications where proportionality between outputl and
input is unimportant, such as the operation of electro-
mechanical relavs. Feedback can be applied from the
rectified output to the control circuit or to separate
fecdback windings ; the amplifier can then discriminate
between inputs of different polarity.

621.316.313 316

Analyzing Electromagnetic Field Problems. —I.
Spangenberg, G. Walters & F. W. Schott. (Tele-Tech,
Aug. 1948, Vol. 7, No. 8, pp. 22-25, 58.) ‘' The particular
network constructed gives solutions of the wave equation
in two-dimensional cylindrical coordinates for cases of
rotational symmetry, making it possible to determine
all of the electrical characteristics of cavity resonators
and transmission systems which lie within this category.”

A2y

621.316.86 317

Precision Carbon Resistors.-—-A. C. Plister. (Bell Lab.
Ieec., Oct. 1948, Vol. 26, No. 10, pp. 401-406.) Thin
films ol carbon are deposited on ceramic cores for
resistances of the order 10k{). High resistances are

obtained by grinding a helical groove through the carbon

film. The perfection and cleanliness of the ceramic

surface are most important.  See also 318 below.

621.316.86 318
High-Frequency Deposited Carbon Resistors. —\V. Van

Roosbroeck. (Bell Lab. Rec., Oct. 1948, Vol. 26, No. 10,
pPP- 407—410.) Deposited carbon resistors are useful at
h.[. because thev have low recactance and constant
effective resistance, and there is no skin effect. The
resistors should be made as small as ts possible without
allowing the carbon to reach oxidation temperature.
Power dissipation for a given size can be increased by
scaling the resistor in an envelope containing a neutral
gas, or by liquid cooling. Applications to radar are
discussed. See also 317 above.

621.318.4.011.3 : 518.4 319

Calculating Mutual Inductance.—R. C. de Holzer.
(Wireless I-ngr, Sept. 1948, Vol. 25, No. 300, pp. 286—259.)
Formulae and graphs are given lor three types of multi-
laver coils : (a) identical coaxial coils, (h) different coaxial
coils, and (¢) concentric coplanar coils. Both finite and
very small cross-sectional arecas ave considercd. The
results are derived from known equations and are suth-
ciently accurate for most practical cases.

621.318.572 320

A New Quenching Circuit for Geiger Counters. -
H. DMaier-Leibnitz.  (Rev. sci. Instrum., Aug. 19483,
Vol. 19, No. 8, pp. 500-502.) The quenching circuit
operates on the multivibrator principle, but uses two
different grids of the input valve for the signal and for
the regenerative feedback.

621.319.4 321

Oil-Filled Miniature Tuning Capacitors.—S. Wald.
(Tele-Tech, Oct. 1948, Vol. 7, No. 10, pp. 43—45, 57.)
Manufacturing techniques for capacitors designed for
high-altitude operation at temperatures from —6o0 to

85 C. Petrolenm naptha was found to give the least
variation of capacitance and of @ with temperature.
Oil-filled capacitors can be made both smaller and lighter
than corresponding air-dielectric capacitors.

621.31G.4 - 621.315.612 322

Cyclic Variations of Capacitance.—W. Reddish.
(Wireless Engr, Oct. 1948, Vol. 25, No. 301, pp. 331
337.) The capacitance of a capacitor with titanate
ceramic  as dielectric varies with temperature and
also with the applied voltage. \ superposed a.f. alternat-
ing voltage is found to causc cyclic in-phase capacitance
variations. The a.c. characteristics of such capacitors
can be predicted approximately from their d.c. charac-
teristics. Application to {.m. is possible.

621.392 323

Analysis of Single-Phase Grid-Controlled Gas-Rectifier
Circuits.—C. M. Wallis. (Proc. nal. Electronics Conference,
Chicago, 1947, Vol. 3, pp. 322-335.) Discussion, with
numerical examples, of a method of analysis suitable
for cases where the current and voltage waveforms are
discontinuous functions of time.

621.392 : 621.396.813 : 621.396.619.13 324

The Distortion of Frequency-Modulated Waves by
Transmission Networks.—A. S. Gladwin. (Proc. [ust.
Radio Engrs, W. & £, Oct. 1948, Vol. 36, No. 10,
pp- 1257-1259.) Discussion on 1294 of 1948.
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621.392 : 621.396.822 325
Some Notes on Noise Theory and Its Application to
Input Circuit Design.—Harris. (See 584.)

621.3092.43 326

Theoretical Limitations on the Broadband Matching
of Arbitrary Impedances.—It. M. lFano. (Proc. nat.
Ilectronics Comference, Chicago, 1947, Vol. 3, pp. 109
118.) The general problem of matching an arbitrary load
impedance to a pure resistance by means of a reactive
network is considered in terms of complex variable
theory. Necessary and sufficient conditions are derived
for a function of {requency to be realized which repre-
sents the input rcflection coetficient of the matching
network.  These conditions lead to a set of integral
relations which are used to determine the limitations on
bandwidth and matching tolerance. Design curves are
obtained for approaching optimum tolerance by means
of a finite network, for a particular type of load imped-
ance.

621.396.611 327

Mode Separation in Oscillators with Two Coaxial-
Line Resonators.. H. J. Reich. (Proc. Inst. Radio
Ingrs, W. & I, Oct. 1948, Vol. 36, No. 10, pp. 1252
1255.) The natural frequencies of a coaxial-line resonator,
of characteristic impedance 7, and terminated by a
capacitance €, can easilv be found graphically. The
frequencies arce not exact multiples of the fundamental.
\n oscillator using two such resonators can be designed
so that oscillation must take place in a chosen mode.
Mode scparation is favoured by the use of resonators that
differ largely in their CZ, products. Theoretical and ex-
perimental tuning curves for a lighthouse-valve oscillator
are in gencral agreement.

621.396.611 328
An Inductance-Capacitance Oscillator of Unusual
Frequency Stability. \V. A. Roberts. (Proc. Inst.

Radio Engrs, W. & I1., Oct. 19948, Vol. 36, No. 10,

pp. 1261-1262.) Comment on 2193 of 1948 (Clapp).

621.396.611 : 021.316.729 329

Pseudosynclironization in Amplitude-Stabilized Oscil-
lators. —1). G. Tucker. (Proc. Inst. Radio Engrs, W. ¢ 12,
Oct. 1948, Vol. 36, No. 10, p. 1262.) Comment on 3044
of 1948 (Nigrain & Willlams).

621.396.611 : 621.306.619.13 330

Frequency Modulation of an Oscillator.— M. R. Gavin.
(Wireless Engr, Sept. 1948, Vol. 25, No. 300, pp. 290
293.) A self-oscillatory tuned circuit has another tuned
circuit of the same resonant frequency f, coupled to it.
The frequency f, is then unstable for the coupled svstem,
but the secondary series reactance can be adjusted so
that the two stable frequencies of this system difler
little from f,. Small modulating variations of this reac-
tance then canse a relativelv large degree of f.m. Some
a.m. may also occur.

021.396.611 : 621.396.619.13 : 621.384.6 331

Wide-Deviation Frequency-Modulated Oscillators. -
E. M. Williams & L. Vallese. (Proc. Insi. Radio Eugrs,
W. & F., Oct. 1948, Vol. 36, No. 10, pp. 1282-1284.)
Discusston ol instantaneous frequencv and power
rclations in these oscillators, with special reference
to tvpes used in particle accelerators.  There are no
fundamental limitations on deviation and modutating
frequency in the present range of interest, but a fluctuat-
ing load eflect arises which mayv be of importance.

621.396.611.1  621.396.621 332
Formulas for Image Rejection Calculations. -T.. O.
Vliadimir. ([Tele-Tech, Oct. 1948, Vol. 7, No. 10, pp. 26

/
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27.}) Image rejection is expressed in terms of Q and the
ratio y of the actual frequency to the resonant fre-
quency for 5 tvpes of tuned circuit commonly used in
receivers. Lquivalent circuits are also shown.

621.396.611.21 333

Series-Mode Quartz Crystal Oscillator Circuit.—H.
Goldberg & E. L. Crosbyv, Jr. (Proc. nat. Electronics
Conference, Chicago, 1947, Vol. 3, pp. 240 250.) Analysis,
and discussion of modifications, of a circuit proposed by
Butler (32 of 1945). See also 3048 ol 1948.

621.390.615 334

Valve Oscillator Circuits. —E. Williams.  (Wireless
FEngr, Sept. 1945, Vol. 25, No. 300, pp. 297 300.) Oscil-
lators of the feedback tvpe are considered as particular
cases of a basic circuit and classified as («) phase-restored
circuits, (b) zero-phase-shift circuits, {¢) tapped resonant
circuits.

621.396.015 335

The Tapered Phase-Shift Oscillator.—P. G. Sulzer.
(Proc. Inst. Radio Engrs, W. & E., Oct. 1948, Vol. 36,
No. 10, pp. 1302-1305.) Feedback is obtained by
means of T sections in cascade, the sections comprising
series-C and shunt-R elements, or vice versa. The values
of the series-C elements are progressively decreased by a
factor «, while the shunt-R elements are increased by the
same factor to obtain less attenuation for the same phase-
shift. The performance of a.f. oscillators of this type is
shown for varied heater and anode voltages.

621.396.615 : 621.316.726 336

Semigraphical Analysis of Oscillator Frequency In-
stability. — I'. P. Tischer. (Proc. nat. [lectronics Con-
fevence, Chicago, 1947, Vol. 3, p. 662.) Summary only.
A mecthod is described for determining the equilibrium
conditions for certain tvpes of valve oscillator. It is
possible to observe the effects of altering the controlling
parameters and thus to solve problems of stabilization.

621.396.615.14 — 621.390.645 337

V.H.F. Valves and Circuits.—M. R. Gavin. (Wireless
Engr, Oct. 1948, Vol. 25, No. 301, pp. 315 321.) The use
of negative-grid valves as oscillators and amplifiers is
discussed. Improvement in performance can be obtained
by adapting the valves to the circuits in which they
operate, and particularly by making the valves integral
parts of concentric-line circuits.  Examples of this
procedure are given and possible future developments
are indicated. See also 683 of 1948 (Bell, Gavin, James &
Warren).

621.396.615.14 : 621.385.3 338

Triodes for Very Short Waves — Oscillators.—]. Bell,
M. k. Gavin, E. G. James & G. W. Warren. (/. Insin
elect. Engrs, Part 111, Sept. 1948, Vol. 95, No. 37, p. 414.)
Discussion on 683 of 1948.

621.396.615.142 339

A Velocity-Modulation Reflection Oscillator for Wave-
lengths of about 8.2 cm.—A. F. Pearce. (/. Instn elect.
Ingrs, Part 111, Sept. 1948, Vol. g5, No. 37, pp. 415422 ;
summary #bid., Part I, Sept. 1948, Vol. 95, No. 93, pp.
403 404.) -\ harmonic resonator is used in conjunction
with disk-seal construction. Tuning is effected by flexure
of one ot the resonator diaphragms. The average power
output is over 100 m\V. Characteristics and dimension
details are given. Performance is discussed in relation
to the theory of Barford & Manifold (394 of 1948).

621.396.615.17 340

Low-Power Frequency Multipliers.—JX. J. Schwarz.
(Proc. mat. Electronics Conference, Chicago, 1947, Vol. 3
pPp- 220-239.) A frequency f is fed into the grid of a

A.z25



class-C pentode amplifier whose anode circuit is tuned to
a harmonic nf. Expressions are derived relating the in-
put voltage to the harmonic output voltage for linear
and square-law characteristics and for both fixed and
grid-leak bias.  Experiments confirm the analytical
results.

621.396.619.14 341
Phase Modulation Circuit.—S. M. Beleskas. (/’roc. nat.
Electronics Conferemce, Chicago, 1947, Vol. 3, pp. 6354

661.) An arrangement for ph.m. up to 9o, with not

more than 109, distortion.

621.396.619.23 342
Serrasoid F.M. Modulator.—]. R. Dayv. (Elecironics,

Oct. 1948, Vol. 21, No. 10, pp. 72-76.) A phase-shitt tvpe
of frequency modulator which produces 100°, modula-
tion, with noise 8o b down and 0.259, harmonic distor-
tion in broadcast service. A linear sawtooth generator is
triggered by short rectangular pulses spaced 10 us apart.
These are derived from a crvstal-controlled r100-kc/s
oscillator.  The sawtooth generator is directly coupled
to the grid of the modulator valve, which is biased so
that conduction begins when the sawtooth voltage has
risen to half its maximum value. A pulse of anode current
flows during the latter half of the sawtooth wave and if
the modulator bias is varied, the leading edge of the
pulse will vary in phase. Audio signals, fed through a
conventional phase-corrector network, vary the bias, and
so modulate the phasc of the output pulse. This pulse,
after frequency multiplication by 972, vields a carrier of
97.2 Mc/s, with a deviation of - 75 ke/s at 100% modu-
lation. The circuits are discussed in detail, and well
Hlustrated by means of circuit diagrams and waveforms.
For another account see Tele-Tech, Oct. 1948, Vol. 7,
No. 10, p. 39.

621.390.619.23 1 621.3906.931 343
The Miller F.M. Circuit and its Use in Railroad Radios.
P. L. Bargellim.  (Llectionics, Oct. 1948, Vol. 2r1,

No. 10, pp. 130..190.) The tunecd circuit of a Hartley
oscillator is connected between the modulator grid and
carth. Variation of input capacitance ot the modulator
is achieved by using for anode load a tricde whose
resistance depends on the a.f. signal voltage. This type
of modulator has given satisfactory results in equipment
built for the Italian State railways.

621.396.645 344
Amplitude-Selective Amplifier. -C. L. l.owe. (/:lec-
tronics, Oct. 1948, Vol. 21, No. 10, pp. 156..184.)

Circnit devised to improve a servo-system which operates
a drag-cup motor in response to the output signal of a
magnetic bridge. This signal is amplitied and the
fundamental {requency is separated {from the envelope
of the second harmonic. The motor-operating sine-
wave output remains almost constant in {requency
up to the point of complete bridge balance, when its
frequency rapidly changes to the sccond harmonic of
the bridge excitation frequency. Essential features of
the circuit are cascaded discriminators, followed by
a pulse reshaper.

621.396.6.45 345

Some Considerations concerning Cathode-Tapped
Cathode-Followers. —B. B. Underhill. (Proc. nat. Elec-
tronics  Conference, Chicago, 1947, Vol. 3, p. 219)

Summary only. If the grid of a cathode follower is
returned to a tap on the cathode resistor instead of to
ground, the output admittance of the cathode follower
difters from the transconductance of the valve. The
difterence includes terms depending on the impedance
of the source to which the cathode follower 1s connected,
the valve parameters, and the fraction of the cathode

A.26

resistance included in the grid return circuit. Graphs
illustrate the etfect of variations of the cathode tap
on various circuit quantities. Simplifying assumptions
are made which usually apply in practice.

621.396.645.371 346
Dynamic Impedance Circuit.—Y. P. Yu. (Tele-
Tech, Aug. 1948, Vol. 7, No. 8, pp. 28-29..57.) Dis-

cussion of a negative-fcedback amplifier wvhose effective
input impedance may be made resistive or reactive and
varied lincarly by a factor of about 1o in response
to an external control voltage. Applications suggested
include filters with variable cut-off frequency, and wide-
band frequency modulators.

621.396.645.371 347

The Miller Integrator.—B. H. Briggs. (Llectronic
Engng, Aug.—Oct. 1948, Vol. 20, Nos. 246-248, pp.
243247, 279 284 & 3235-330.) The basic principles of
the integrator are discussed, with particular reference
to the production of a potential variation which is
lincar with time. The extent of the departures from
linearitv which may be expected with this tvpe of
circuit 1s considered for ditferent anode loads, consisting
of (a) resistance and capacitance in parallel, (b) resistance
and inductance in series, and (¢} inductance and capacit-
ance in parallel. The action of various special circuits,
including the sanatron and the phantastron, is explained
and applications to the generation of special waveforms
and to electronic calculators are discussed brietly.

621.396.662.02¢).04 348

A Bead Supported Coaxial Attenuator for the Frequency
Band 4 000-10 000 Mc/s. 1. ]. Carlin & J. W. IZ. Griemns-
mann. (Proc. wmat. FElectronics Conference, Chicago,
1947, Vol 3, pp. 79-89.) A metallized resistance film
on glass tubing is used for the inner conductor. Special
couplings and grooved-bead supports allow the units
to terminate in Type-N tittings without introducing
much reflection.

621.396.662.3 1 537.228.1 349

Single-Sideband Crystal Filters. —P. 1. Taylor.
(Llectronics, Oct. 1948, Vol. 21, No. 10, pp. 116-120))
X-cut crystals are used in multi-section filters for the
upper and lower sidebands and for the carrier frequency.
The sideband filter response is Hat within 0.6 db for
nearly 6 ke/s, and the carrier filter has a bancdwidth of
16 ¢/s at the 3-db point. The temperature/attenuation
characteristic shows an average shift of o.44c¢/s per

degree. Circuit diagrams of the filters are given.
621.390.6062.3.015.3 350
Network Transients.— 15. V. D. Glazier. (Wireless

Lagr, Oct. 1948, Vol. 25, No. 301, pp. 338-339.) Applica-
tion of the late A. W. Glazier’s theory (1611 of 1048)
to symmetrical constant-resistance tvpes of network.
Two examples are discussed, onc being the low-pass

filter described by Simmonds & Roberts (1430 of
1943).
621.396.665 : 621.397.62 351

Automatic Gain Controls for Television Receivers :
Part 1 — General Considerations.—K. R. Wendt &
A. C. Schroeder.( RCA Rev., Sept. 1948, Vol. 9, No. 3.
pp- 373-385.) The use of a.g.c. is outlined and factors
limiting the operation of various types ol circuit are

discussed. Secveral early tvpes of a.g.c. circuits are
described, with circuit diagrams illustrating the

development of rapidly-operating controls with improved
noise immunity. Great improvement in noise immunity
is obtained by using circuits which only operate during
a keying pulse occurring within the signal synchronizing
pulse. Part 2, 352 below.
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6271.396.665 : 621.397.62 352

Automatic Gain Controls for Television Receivers :
Part 2 — A New Fast Noise-Immune Television A.G.C.
Circuit.— K. R. Wendt. (/{C4 Rev., Sept. 1948, Vol. 9,
No. 3, pp- 385-393.) Description and diagram of an
“inverted keyving’ circuit, in which response to noise
impulses is slow and recovery rapid. This circuit
responds more rapidly to a decreased than to an increased
signal. Part 1, 351 above.

6271.396.69 353

Radio Components.—( /. /nstn elect!. Engrs, Part TIIA,
1947, Vol. 94, No. 16, pp. 938-942.) Discussion on 1895
of 1948 (Lee) and on 1900 of 1948 (1Ross).

354
Book Review]—L. D. Smullin
McGraw-Hill, London,
1948, Vol. 23,

H21.318.572.020.64
Microwave Duplexers.
& C. G. Montgomerv (Eds).

437 pp., 39s. (Wiveless Ewngr, Scpt.
No. 300, p.302.) No. 14 of the M.I.T. Radiation Labora-
tory series. The book combines ** a mass of important

empirical data a valiant attempt at a thcorv of the
gascous discharge, and much detailed circuit analysis.”
It is mainlv concerned with tr. and a.t.r. switches,
discovered in their modern form at the Telecommunica-
tions Research Establishment.

621.392 : 621.385 355

Vacuum Tube Circuits. Book Review] L. B.
Arguimbaun. J. Wiley, New York, 1948, 657 pp., $6.00.
(Proc. Inst. Radio Engrs, W. & E., Oct. 1948, Vol. 36,
No. 10, p. 1272.) “*On the whole, this is an excellent
retference book on the design of vacuum-tube circuits . .
It could be verv uscful in teaching a design course to
those who have already had a basic course.”

GENERAL PHYSICS

53.081 621.3.081 356
The Origin of the Giorgi System of Electrical Units.—
W. de Groot. (Philips tech. Rev., Aug. 1948, Vol. 10,
No. 2, pp. 55-60.}
537-291 357
Plotting Electron Paths.—P. ]. Selgin. (Llectronics,
Sept. 1945, Vol. 21, No. g, pp. 124..166.) A method
using a universal set of curves developed on the assump-
tion that the electron trajectory between equipotentials
1s an arc of a parabola.

537.311.33 1 621.396.645 : 621.315.59 358
Design of Amplifying Crystal Units. —White. (See

581.)

537.311.33 : 621.396.045 : 621.315.59 359

Experimental Data on Germanium Crystal Amplifiers.
White. (See 582.)

337.311.62 360
The High-Frequency Skin Effect at Low Temperatures.
A. B. Pippard. (J. Instn elect. FEmgrs, Part III,

Sept. 1948, Vol. 95, No. 37, p. 343. Discussion, pp.
343-345.) Summary of LE E. Scientific Radio Conven-
tion paper. At low temperatures (— 2°K) the surface
resistivity of a metal tends to a constant value instead
of a value inversely proportional to the square root of
the bulk conductivity. This is due to the long {ree
paths of the conduction electrons.

537-523 361

High-Frequency Electrical Breakdown Phenomena in
Gases.— R. Cooper & W. A Prowse. (]. Instu elect.
Engrs, Part 111, Sept. 1948, Vol. 95, No. 37, p. 342.
Discussion, pp. 343 345.) Summary of I.E.E. Scientific
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Radio Convention paper. TFor {requencies below a
critical value, the breakdown stress of air agrees with
the 50-c/s value. At higher frequencies it falls quickly
to a value of about 28 kV/cm. A truc minimum stress
for breakdown exists at frequencies in  the range
2 800 -9 800 Mc/s. Methods of measurement and the
form of the discharge are discussed.

537-525 362

Studies in High Frequency Discharges.—]. I. Lodge
& R. W. Stewart. (Canad. J. KRes., July 1948, Vol. 26,
Sec. A, No. 4, pp. 205-229.) Theoretical discussion,
assuming that the discharge is largely determined by
its d.c. wall and space charges, and that the chief
function of the h.i. field is to maintain the electron
temperature.

537.525.3(23.084) : 621.396.933 363
Corona Discharge at High Altitude and its Control
to Reduce Radio Interference. -H. J. Dana. (Proc.
nat. Flectronics Conference, Chicago, 1947, Vol. 3, pp.
40-46.) The causes of interference with radio naviga-
tion aids and the basic laws of corona discharge are
discussed. Measurement apparatus and methods are
considered and results of tests are examined in detail.

538.22 364

Investigations of Magnetic Phenomena at Centimetre
Wavelengths.—]. H. E. Griuliths. (J. Instn elect.
Engrs, Part IT1, Sept. 1948, Vol. 95, No. 37, pp. 342-343.
Discussion, pp. 343—345.) Summary of L.LE. 1. Scientific
Radio Convention paper. Discussion of : (a) complex
permeability of yFe,O, for A 3-60 cm, (b) ferromagnetic
resonance, and (¢) resonance absorption by paramagnetic
salts.

538.31 365

On the Mutual Magnetic Energy of a Current and a
Magnet. - . Brylinski. (Rev. gén. Elect., Aug. 1948,
Vol. 57, No. 8, pp. 340-345.) Discussion of the two
cases where the elements are free to move and where
they are relatively at rest. It is concluded that this
magnetic energy should not enter into the expression
for the total magnetic energv of the system.

538.569.3/.41.020.64 366
High-Frequency Absorption Phenomena in Liquids
and Solids.—\V. Jackson & J. .\. Saxton. (J. Iustn

elect. Engrs, Part III, Sept. 1948, Vol. 95, No. 37, pp.
341-342. Discussion, pp. 343-345.) Summary of LE.E.
Scientific Radio Convention paper. A review of recent
work by various authors.

538.569.4.029.64 367

Microwave Spectroscopy of Gases.—B. Bleaney.
(]. Instn elect. Engrs, Part 111, Sept. 1948, Vol. 95,
No. 37, pp- 340-341. Discussion, pPp. 343-345)
Summarv of I.LE.IX. Scientific Radio Convention paper.
Discussion of : (a) methods of measuring cm-A absorp-
tion, (#) theoretical and experimental absorption spectra
for NH, and for atmospheric gases. See also 3100 and
3397 of 1948 and back references.

53 368
Reports on Progress in Physics. Vol. 11, 1946-47.
Book Review|—The Physical Society, London, 461 pp.,

428, (Wireless Lngr, Oct. 1948, Vol. 25 No. 3o1,

p- 321.) Titics of selected papers are (uoted. For

abstracts of individual papers, sec 3300, 3395, 3401

3402, 3473 and 3483 of 1948.
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GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA

523.53 : 551.510.535 : 621.390.11.029.62 369

Reflection of Very-High-Frequency Radio Waves from
Meteoric Ionization.—FE. W. Allen, Jr. (Proc. Insl.
Radio Engrs, W. & E., Oct. 1948, Vol. 36, No. 10,
pp. 1255-1257.) Discussion on 2328 of 1948.

523.53 : 621.396.9 370

Meteors and Their Effect on Radio.—\. C. B. Lovell.
(J. Instn elect. Iingrs, Part III, Sept. 1048, Vol. 95,
No. 37, pp. 324 325. Discussion, pp. 327-330.) Sum
mary of LE.IL. Scientific Radio Convention paper.
Discussion of : (a) scattering as a function of wave
length, () number and duration of echoes, (¢) fluctnations
in intensity, (d) ditfraction effects, and (¢) sporadic-E
ionization.

523.7 -~ 550.385] “1947.10 .12 " 371

Solar and Magnetic Data October to December, 1947,
Mount Wilson Observatory.—S. B. Nicholson. (Terr.
Magn. atinos. Eleci., March 1948, Vol. 53, No. 1, p. 20.)

523.72  523.854] : 621.396.822 372

Galactic and Solar Radio Noise.——]. S. Heyv. (/. Iusin
elect. Ingrs, Part II1, Sept. 1948, Vol. g5, No. 37, p. 333.
Discussion, pp. 334-340.) Summary of L.E.E. Scientific
Radio Convention paper. The high-intensity r.f.
emission from sunspots, which is particularly strong
for A &~ 5m, suggests that stars may have similar spots
which cause galactic noise. Movements of clectrons in
inter-stellar ionized gas may be an additional contributory
cause.

523.72.029.62 373

Some Observations of Solar Radiation on Wavelengths
of 1.7 and 3.8 Metres.— M. Ryle. (f. Instn clect. I'ngrs,
Part III, Sept. 1948, Vol. 95, No. 37, pp. 333 334
Discussion, pp. 334 340.) Summary of IL.E.LL. Scientific
Radio Convention paper. In the absence of sunspots
the sun radiates with an intensity corresponding to
a surface temperature of about 10* "IX. Sunspot areas
vadiate as if they were at a temperature of 10°-10' “K.
Bursts of intense radiation do not occur simultaneously
on the two above wavelengths. Radiation from the
undisturbed sun is randomlv polarized. TRadiation
from sunspots is usually circularly polarized in a sense
determined by the direction of the magnetic field ol the
sunspot.

523.72.029.63 1 621.396.822 374

Solar Radio Noise.—(Observatory, Oct. 1948, Vol. 68,
No. 846, pp- 178-183.) Summary of Roval Astronomical
Society Discussion. The unexpectedly high intensity
of 1—5-m radiation from the quiescent sun can be ex-
plained on thermodynamical grounds. Attempts were
made to ecxplain similarlv the much more intense
vadiation from sunspots. The possibility that plasma
oscillations might be the effective cause was also con-

sidered, and suggestions for {further rescarch were
made.
523.7460 ““1947.10/.12 7 375

Provisional Sunspot-Numbers for October to December,

1947.—M. Waldmeier. (lerr. Magn. atmos. [lect.,

March 1948, Vol. 53, No. 1, p. 34.)

523.752 376
Chromospheric Flares.—R. G. Giovanelli. (Mon.

Not. R. astr. Soc., 1948, Vol. 108, No. 2, pp. 163-170.)
A brief account of the observed properties. The flares
mav be caused by variations in the magnetic flux
through a necarby sunspot. If the electric field exceeds
a certain value, clectrons acquire sufficient energy
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to excite H atoms by collision and flares may result.
The flares should occur in definite places depending
largely on the shape of the magnetic field in the neigh-
bourhood of sunspot groups. Most of the well-known
features of Hares are explained by this theory.

523.854 : 621.390.822 377

Cosmic Static.G. Reber. (Proc. Inst. Radio Engrs,
W. & ., Oct. 1948, Vol. 36, No. 10, pp. 1215-1218.)
The results of a survey of the galaxy made at a frequency
of 480 Mc/s are compared with previous results for
160 Mc's given in 1028 of 1945. The apparatus used
is bricflv described. ‘The principal new findings are :
(@) a projection from Sagittarius in the direction of the
north galactic pole; (h) a supplementary small rise in
Aquila; and (¢) a splitting of the maxima in Cygnus
and Orion each into two parts.

550.38 “ 1947.10/.12 " 378
K-Indices and Sudden Commencements, October to
December, 1947, at Abinger. -I. Spencer Jones.

(Tel’r)z Magn. atwos. IZlect., March 1948, Vol. 53, No. 1,
p- 78.)

550.38 ““ 1947.10/.12 379
Cheltenham Marvland| K-Indices for October to

December, 1947. -R. G. Gebhardt. (Terr. Magn.

atinos. I<lect., March 1948, Vol. 53, No. 1, p. 81.)

550.38 380

3
The Radial Variation of the Earth’s Magnetic Field.
S. K. Runcorn :S. Chapman. (Proc. phys. Soc., 1st
Oct. 1948, Vol. 61, No. 346, pp. 373-382.) Core and
distributed theorics of geomagnetism predict difterent
variations of field intensity with depth d. Core thcories
give an increase of both H and \ inversely proportional
to d*, but on a distributed theory such as that of Blackett
(3trz of 1947), V should increase for small depths
inverselv as @, while H should decrease.  1f experiments
on the variations with depth favour the distributed
theories, cxperiments on the magnctic effect of gorges
on the earth’s surface might further elucidate the

problem.

550.384.3 381
The Secular Change in the Earth’s Magnetic Field.
E. C Buallard. (Mon. Not. I asir. Soc., Geophyvs.
Supplement, Julv 1948, Vol. 5, No. 7, pp. 248 257.)
A theoretical discussion attempting to explain the
known facts. Causes situated in the solid outer skin
of the carth are ruled out. .\ possible explanation is
the existence of shallow eddies in the liquid core, which
is assumed to be composed of Fe and Ni in the pro-
portions commonly found in meteorites, but the required
speed of movement in the eddy seems uuduly high.
Further investigation, both theoretical and experimental,

is required.

550.385 ““ 1947.10/.12 " 382
Principal Magnetic Storms Oct.-Dec. 1947 . —(Terr.

BMagn. almos. Ileci., March 1948, Vol. 53, No. 1, pp. 84

95-)

550.385 “ 1947.01 .06 383
Five International Quiet and Disturbed Days for

January to June, 1947. -W. E. Scott. (Terr. Magn.

atinos. lect., March 1948, Vol. 53, No. 1, p. 66))

550.387 384

The Magnetic Field Produced by Earth Currents
flowing in an Estuary or Sea Channel.—N. F. Barber.
(Mon. Not. R. astr. Soc., Geoplys. Supplement, July
1948, Vol. 5, No. 7, pp. 258-269.) Measurcments in the
Clvde estuary of fluctuations of the earth’s vertical
magnetic field, and of simultaneous fluctuations in
the horizontal potential gradients in the water, show
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detinite correlation. Similar results were obtained by
Hoare and Rowe in Iceland. A large proportion of the
short-period fluctuations of vertical intensity recorded
at the magnetic observatory at Abinger can be ascribed
to variations in the carth current in the English Channel.

551.509 1 021.396.9 385
Radar and the Forecaster.—P. F. Duncan. (Weather,
Lond., Feb. 1948, Vol. 3, No. 2, pp. 34-36.) Discussion

of the use of radar for obtaining information about

clouds, rain, thunderstorms, etc., for weather fore-
casting.
551.510.535 386

A Model of the Ionosphere.—IR. I. Woodward. (Terr.
Magn. atmos. [Ilect., March 1948, Vol. 53, No. 1,
pp. 1-25.) A brief survey is made of the main geo-
physical phenomena. Qualitative explanation of thesc
phenomena is provided by a model which assumes an
upward flow of electrons in low and in medium latitudes
and a corresponding downward flow in polar regions,
the circuit being completed by the carth and the
ionosphere.  The combined action of electric and
magnetic fields results in negative-ion concentration
at the poles and a positive-ion ring around the gco-
magnetic equator. Solar radiation pressure produces
marked distortion of this ring. Electric discharges
between the ring and the negative polar caps produce

magnetic disturbances and the associated auroral
displays.
551.510.535 387

On a New Method for Exploring the Upper Ionosphere.
D. K. Bailey. (Zerv. Magn. atwos. Ilect., March 1948,
Vol. 33, No. 1, pp. 41-50.) The intensity of ionization
in the region above the height of maximum F,-layer
lonization is not known, but some information can be
obtained by mecasuring the refraction of radio waves
arriving at the carth after passage through the entire
ionosphere. An experimental technique for such
measurement is discussed. A theoretical expression is
derived for the refraction of radio waves which pass
through a parabolic-layer model; the range of fre-
quencies within which refraction measurements should
be made is deduced. Extraterrestrial radio waves can
be obtained either from the sun or by reflection from
the moon.

551.510.533 388

The Production of the E-Layer. -I'. Hoyle & D. R.
Bates. (Terr. Magn. atmos. I'lect., March 1948, Vol. 53,
No. 1, pp. 51-62.) Difficulties in the current theory
of li-layer formation are summarized. An alternative
suggestion is that the layer is produced by high-energy
photons {from the solar corona. An incident energy
flux with maximum around either 325¢V or 1300 eV
could give the observed ionization, but only the former
value would be fully satisfactory.

551.510.535 389
The Geomagnetic Nature of the Fg-Layer Longitude-

Effect. —D. K. Bailey. (Terr. Magn. aimos. Elect.,

March 1948, Vol. 53, No. 1, pp. 35-39.)

531.510.535 390
A Sporadic F-Layer.—O. Burkard. (Terr. Magn.

atmos. Elect., March 1948, Vol. 53, No. 1, pp. 63-65.)
Results of observations at Tromsé, Norway, on a night-
time sporadic-F laver, during the winter of 1944/1045.

551.510.535 1 523.746 391

Comparative Correlations of i°Fgs with  Ionospheric
Sunspot-Number > and Ordinary Sunspot-Number.
M. L. Phillips. (Zerr. Magn. atinos. IZlect., March 1948,
Vol. 53, No. 1, pp. 79-8c.) See also 727 of 1948.
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55I1.515.4: 621.396.9 392

A Summary of some Radar Thunderstorm Observa-
tions.—H. B. Brooks. (Bull. Awmer. met. Soc., Dec.
1946, Vol. 27, No. 10, pp. 557-563.) Statistics of 300
showers observed at Spring Lake, N.J., during June-
Aug. 1945.

551.577 1 621.396.9 393

Radar Detection of Precipitation.—A. [. Bent.
(Weather, Lond., Feb. 14948, Vol. 3, No. 2, pp. 37—41.)
Reprint of major portion of article in J. Mel., Sept.
1946, Vol. 3, No. 3. An account of results obtained
with to-cm equipment, using a p.p.i. display.

551.504.2 394
Atmospheric Electricity during Disturbed Weather.
G. C. Simpson.  (Terr. Magn. atmos. Elect., March 1948,
Vol. 53, No. 1, pp. 27-33.) Long summary of a paper
to be published by the l.ondon Meteorological Office as
G =ophysical Menmwoir No. 84, dealing with a special
investigation at Kew Observatory from Oct. 1942 to
Mayv 1940, which included observations of the potential

gradient and of the charge carried by rain and snow.

351.594.6 395

Atmospherics. —-T. W. Wormell & E. T. Pierce.
([. Instn elect. Fongrs, Part III, Sept. 1948, Vol. 93,
No. 37, pp. 331-332. Discussion, pp. 334-340.) Sum-
mary of [.LE.[L. Scientitic Radio Convention paper.
An account of investigations of (a) the ettects of lightning
flashes at distances up to about 100 km, (4) the detailed
waveform of the field disturbance due to flashes at
much greater distances.

551.594.6 : 621.396.822 396

The World Distribution of Radio Noise. -H. A.
Thomas. (/. Tustn elect. Ingrs, Part III, Sept. 1948,
Vol. 95, No. 37, pp- 332-333. Discussion, pp. 334-340.)
Summary of 1.E.E. Scientific Radio Convention paper.
Measurements have bheen made hourly for nearly 3 vears
at each of 14 stations, at frequencies of 2.5, 5, 10, Ij
and 20 Mc/s. The median noise characteristic for a
particular location has a very real significance, but does
not appear to applv to a large area. The incomplete
results suggest that the sources of atinospherics mayv be
local.

551.510.535 397

Ionospheric Research at Watheroo Observatory,
Western Australia, June 1938 - June 1946. Book
Review]-—L. V. Berkner & H. W. Wells. Carnegie
Institution of \Washington, Publication 1735, Vol. 13,

1948, 421 pp. (Proc. Inst. Radio Engrs, W. & E., Oct.
1948, Vol. 36, No. 10, p. 1272.) A repository of data,
with an introductory text giving a concise account of
methods of ionospheric research.  See also 27935 of 1948
(Seaton, Wells & Berkner).

LOCATION AND AIDS TO NAVIGATION

621.396.9 398
Minimum Detectable Radar Signal. -U. Tiberio.

(Proc. Inst. Radio Engrs, W. & E., Oct. 1948, Vol. 36,

No. 10, p. 1261.) Comment on 1095 of 1947 (Haeff).

621.396.9 399
Some Applications of Frequency-Modulated Radar.
L. Wolff & D. G. C. Luck. (RCA Rev., Sept. 1948, Vol. g,
No. 3, pp. 531-555.) Continuation of 2798 and 3124 of
1948. The principles there discussed are applied to the
production of light, compact fm. radar for aircraft.
A f.m. radar system is particularly suitable for operating
a low-altitude automatic bomb release. Other applica-
tions include altimetry, automatic flight control, control

of aircra{t landing approach, and radar search.
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621.396.9 : 621.385.832 400
Three-Dimensional Cathode-Ray Tube Displays.

Parker & Wallis. (See 577).

621.396.933 401

Functional Requirements for Radio Aids to Civil
Aviation. — V. A. M. Hunt. (/. Brit. Instn Radio Engrs,
March/April 1948, Vol. 8, No. 2, pp. 41-56. Discussion,
pp. 50 60.) Discussion with special reference to the
conclusions reached by the Special Radio Technical or
“ Cot ’ Division of P.J.C.A.O. at the Montreal conference,
November 1946. Reprinted in Proc. [nsin Radio Lngis,
Aust., Sept. 1947, Vol. 8, No. 9, pp. 16 25.

621.390.933 402
C.W. Navigational Aids. (/. Jusin eleci. Ings,
Part 111\, 1947, Vol. 94, No. 10, pp. 1022-1030.) Dis-

cussion on 1958 of 1948 (\Whelpton & Redgment) and on
1960 of 1948 (Williams).

621.396.933 403

The Application of Existing Techniques to the Problem
of Air Traffic Control.—W. D. White. (Proc. nat.
Electvonics Conference, Chicago, 1947, Vol. 3, pp. 468-479.)

621.396.933 404

Teleran — A Technical Progress Report.—R. W. K.
Smith, D. H. Ewing & H. J. Schrader. (Proc. naf.
FElectronics Conference, Chicago, 1947, Vol. 3, Pp. 429 448.)

621.390.933 1 518.5 405
Computer for Aeronautical Navigation.—Schuck. (See

422,

621.396.933 : 537.525.3(23.084) 406

Corona Discharge at High Altitude and its Control to

Reduce Radio Interference.—Dana. (See 303.)
621.396.9 407
Radar ; What Radar Is and How It Works. 'Book

Review|—O. E. Dunlap, ]Jr.
2nd cdn 1948, 246 pp., $3.00. (Proc. Inst. Radio Eungrs,
w. £, Oct. 1948, Vol. 36, No. 10, p. 1272.) The
second edition of a book noted in 2201 of 1946 under
the title * Radar . A\ sensational account of what radar
has done, containing thought-provoking suggestion of
what radar might do. See also 2134 of 1947 (Rider &

Harper Bros, New York,

Rowe).
MATERIALS AND SUBSIDIARY TECHNIQUES
533-15 408

A Mass-Spectrometer Type Leak Detector utilizing a
Cold Cathode Ion Source. —H. A. Thomas, H. Sommer &
R. Wall. (Proc. nat. Llectronics Confevence, Chicago,
1947, Vol. 3, pp. 371-376.) This is simpler and cheaper
than the hot-cathode type. 1 part of He in 400 oco
parts of air can be detected with laboratory-type
instruments.

5335 409
Vacuum Systems, Seals, and Valves.—F. N. D. Kurie.
(Rev. sci. Instrum., Aug. 1948, Vol. 19, No. 8, pp. 485
493.) Discussion of all-metal, kinetic vacuum svstems
designed to operate at pressures down to 107° mm Hg,
and of precautions necessarv in assembling and maintain-
ing such svstems. Rchable, high-speed valves are
needed. Rubber gaskets are considered in detail, and
the usefulness of O-rings is also noted, with specitic
examples.
535.371.07 : 621.317.755 410
Luminescent Screens for Cathode-Ray Oscillography. -
Feldt. (See 445.)
549.514.51 411
Synthetic Crystals of Quartz.(Bell Lab. Rec., Sept.
1948, Vol. 26, No. 9, pp. 384-385.) Summary of paper
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bv 12, Buehler & A. C. Walker read at a meeting of the
International Union of Crystallography. Iinely powdered
silica is placed in a steel bomb with an aquecous alkaline
solution. Under pressures above 15000 Ib/inch* and at
a temperature of about 750 I' the silica dissolves, rises
to the cooler part of the bomb, and crystallizes on a
thin sced-plate of quartz. The standard growth rate 1s
stated to be four times as fast as any previously reported.

549.514.51 412

The Effect of Spurious Resonances and Parallel Losses
on the Equivalent Parameters of Quartz Crystals. -B. A.
Mamyrin & L. N. Sosnovkin. (Zh. tekh. Fiz., July 1948,
Vol. 18, No. 7, pp- 955-955. In Russian.) A\ report of
an experimental investigation of quartz crystals manu-

factured in Russia, Germany and the U.S A, Results
are tabulated.
621.315.59 413

Electrical Semi-Conductors. K. Lark-Horovitz. (Proc.
nat. Electronics Conference, Chicago, 1947, Vol. 3, p. 524.)
Summary only. Discussion of the electrical behaviour of
metals, insulators and semiconductors, with experi-
mental verification of theory for Ge with various tvpes
of impuritv. \pplications are also considercd.

621.315.612 414
Properties of Barium-Magnesium Titanate Dielectrics.
G. R. Shelton, A. S. Creamer & E. N. Bunting. (Bur.

Stand. J. Res., July 1948, Vol. 41, No. 1, pp. 17-26.)

Results are given of measurements on samples of various

compositions («) for dielectric constant N at 1 Mc/s and

temperature from — 60° to 85°C, (b) for Q, the
reciprocal of power factor, at 25'C and frequencies of

50 ke/s and 1, 20 and 3 o000 Mc’s. K values ranged

from 12 to 1 550 and those of ¢ from g to 10 000.

021.315.612 : 621.319.4 415

Cyclic Variations of Capacitance.—Reddish. (See 322.)
MATHEMATICS

517.564.3 : [621.392.261 -+ 621.390.611.4 416

Some Bessel Equations and their Application to Guide
and Cavity Theory. M. Kline. (/. Math. Phys., April
1948, Vol. 27, No. 1, pp. 37-483.) Discussion of the real
positive values of x which satisfyv either

Jul¥)Nalor) = Julpx) N (x) = o, or

TN (px) — J7ulpr) N7 (x) = 0,
where o< p<rI, n ), 1, 2, 3, . .. and J.(x), N,(»)
arc Bessel functions of the first and sccond kinds. The
existence of e.m. modes in coaxial, circularly cylindrical
waveguides and cavities depends upon the existence of
such values of x. Sce also 417 below.

517.564.3 : 621.392.26% 417

Table of Roots for Natural Frequencies in Coaxial
Type Cavities.— H. B. Dwight. (/. Math. Phys., April
1948, Vol. 27, No. 1, pp. 84-89.) Numerical values of
the smaller roots of the equations discussed in 416
above, for various values of p from 1 upwards.

518.5 418

Digital Computer Switching Circuits.—C. H. Page.
(Electronics, Sept. 1948, Vol. 21, No. 9, pp. 110-118))
An account of the fundamecntal principles of digital
computers and the basic operational requirements.
Methods of representing, transmitting and storing
numbers and orders as trains of pulses at a repetition
rate of 2 10° per sec are described. The operation
of an clementary adder and the functions of gates and
buffers are discussed, and also serial adding circuits
using diodes for coding and decoding orders.
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518.5 419

Electronic Computers.— |. \V. Mauchly & |. I’. Eckert,
Jr.  (Proc. nat. [lectronics Confevence, Chicago, 1947,
Vol. 3, p. 200.) 2-linc summary only. Discusses Edvac
and other types.

518.5 : 512.25 420

Details of the Simultaneous Equation Solver.—E. A.
Goldberg.  (RCA Rev., Sept. 1948, Vol. 9, No. 3, pp-
394 405.) The clectrical design and operation of a
practical model for solving systems of up to 10 linear
siinultaneous equations arc considered in detail. Stability
is considered by E. A. Gollbery & G. W. Brown in
J-appl. Phys., April 1948, Vol. 19, No. 4, pp. 339 345

518.5:621.395.625.3 421

Storage of Numbers on Magnetic Tape.—]. M. Coombs.
(Proc. nat. Electronics Conference, Chicago, 1947, Vol. 3,
pp- 201-209.) The tapes are bonded to the surface of
an Al drum. Associated with cach tape are 3 heads
for reading, writing and erasing magnetized spots on
the tapes. 200 ooo magnetized spots can be stored on
a drum 34 inches in diameter and 10 inches wide.

518.5 : 621.306.933 422

Computer for Aeronautical Navigation.—O. il. Schuck.
{Proc. nat. Electionics Conference, Chicago, 1947, Vol. 3,
pp- 210--218.) By electrical means, bearing and distance
from a radio beacon are converted to distance from
destination and distance off track. \ircraft are thus
enabled to fly on parallel paths.

51 : 621.390 423
Basic Mathematics for Radio. Book Review
G. I. Maedel. Prentice-Hall, New York, 1948, 334 pp.,
$4.75. (Proc. Inst. Radio Lngrs, W. E., Oct. 1948,
Vol. 36, No. 10, p. 1269.) \n earlier cdition (with a

difterent title) was noted in 3383 of 1939.

518.5 - 621.317.7 + 621-520 1 621.316.72 424
Electronic Instruments. |Book Review!—Greenwood,
Holdam & MacRae. (See 454.)
MEASUREMENTS AND TEST GEAR
621.317.083.7 : 623.746.48 425

Telemetry for Guided Missiles.— L. J|. Neelands &
W. Hausz. (Proc. nal. Electronics Conference, Chicago,
1947, Vol. 3, pp. 404—416.) A mechanical commutator
samples each of 28 channels 35 times per sec; the
information is transmitted to a ground station, where
it is displaved on a c.r. tube and photographed.

021.317.3.029.5/.62 426
_An Appraisal of Laboratory Radio Measuring Tech-
niques : Part 1 — Frequencies below 300 Mecjs.—T. I.
Jones.  (f. Iustn elect. I'ngrs, Part IIT, Scpt. 1948,
Vol. 95, No. 37, pp- 315 316. Discussion, pp. 318-324.)
Summary of I.E.E. Scientific Radio Convention paper.

Methods of calibration and accuracies obtainable for
voltmceters, ammeters, attenuators and impedance
meters are discussed.

621.317.3.029.63/.64 427

_An Appraisal of Laboratory Radio Measuring Tech-
niques: Part 2 — Frequencies above 300 Mc/s.—F. M.
Colebrook. (/. Inustn elect. Engrs, Part 111, Sept. 1948,
Vol. g5, No. 37, p. 316. Discussion, pp. 318-324.)
Summary of I.LE.E. Scientific Radio Convention paper.
Power measurement technique is now substantially as
described by Oatley (1988 of 1948). Both resonance and
standing-wave methods of impedance meceasurement are
considered.
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621.317.32 428

Radio Field-Strength Measurement.- R. L. Smith-
Rose. (J. Instn elect. Iingrs, Part III, Sept. 1948,
Vol. 95, No. 37, pp. 317-318. Discussion, pp. 318-324.)
Summary of I.E.E. Scientific Radio Convention paper.
A surveyv of present techniques and attainable accuracies.
Above 30 Mc/s the main recent improvements have been
due to (a) the separation of the calibrating unit from the
ficld-strength measuring set, and its replacement by a
method of producing a known ficld by radiation, and
(b) replacement of current or voltage mcasurement by
power measurement.

621.317.32 429

A Method of Measuring the Field Strength of High-
Frequency Electromagnetic Fields.-R. Truell. (Proc.
Iust. Radio Eugrs, W. & E., Oct. 1048, Vol. 36, No. 10,
pp. 1249 1251.) Discussion of the case of an electron
beam directed parallel to a uniform steady magnetic
field and perpendicular to a h.i. e.m. tield. The cquations
of motion simplify if eH,/mc — w, where o is the
frequency of the e.m. ficld. This relation can be used
to mncasure the strength of the h.f. field.

621.317.333.4 - 621.315.2 430
Various Papers on Investigation of Faults in Cables.
(See 280-283 and 286--289.)

621.317.333.4 : 621.315.212 431

Test Sets for Dielectric Faults in Coaxial Cable. -
J. W. Kittner, )Jr. (Bell Lab. Iec., Oct. 1948, Vol. 26,
No. 10, pp. 416—420.) The ‘Sliver Burner’ 94A ftest
set burns out low-resistance diclectric faults clectrically.
The goA test set locates by a bridge method those faults
which cannot be burnt out.

621.317.336 432

A Null-Method for the Determination of Impedance
in the 100-400 Mcfs Range.— ). F. Byrne. ({roc. nal.
LElectronics Comference, Chicago, 1947, Vol. 3, pp. 603~
014.) The unknown impedance is connccted to a
branched transmission line and the phase and amplitude
of the current through it are determined independently
in a bridge type of equipment including a double section
of slotted line. The method is quick and its accuracy is

within 3 and 5% over the frequency band tested,
130220 Mc/s.
621.317.301 433

Frequency Measurement by Sliding Harmonies.
). K. Clapp. (Proc. Inst. Radio Engrs, W. & E., Oct.
1948, Vol. 36, No. 10, pp. 1285-1288.) The output ot a
950-ke/s crystal oscillator is mixed with that of a
50 6o-kc/s accurately calibrated bridge oscillator to
produce a standard frequency variable between 1 000
and 1 o010 kc/s, which drives a harmonic generator.
Mcthods of extending the range of a given standard are
discussed. Accuracy is within 1 part in 10°
621.377.373 434

The Accurate Measurement cf Relative Phase. —R. A.
Glaser. (Proc. nal. Electronics Conference, Chicago, 1947,
Vol. 3, pp- 593-602.) Direct phasc-ditfcrence measure-
ment is frequently carried out by observing the charac-
teristics of the Lissajous figure (cllipse) traced on a c.r.o.
when the two signals are applied to the two sets of
deflecting plates. The accuracy is poor but can be
greatly improved, at the expense of added ambiguities,
by use of frequency multiplication.

621.317.44 435

An Electronic Fluxmeter. —R. H. Dicke. (Rev. sci.
Instrum., Ang. 1943, Vol. 19, No. 8, pp. 533-534.)
Similar in performance to the Grassot meter, bhut
supcrior to it. LEdgar’s fluxmeter (3880 of 1937) used
the sane principles of operation. Operation, circuit and
performance details are given.
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621.317.44 : 621.314.3% 436
Applications of the Saturable-Core Magnetometer.

W. E. Tolles. (Proc. nat. Electronics Conference, Chicago,
1947, Vol. 3, pp. 504-5313.)
621.317.7 437

Coaxial Elements and Connectors.—W. R. Thurston,
(Proc. nat. FElectronics Conference, Chicago, 1947, Yol. 3,
pp- 97-108.) A\ general review of the principal u.h.f.
methods of mcasuring impedance, power and voltage,
and of matching impedances. A system of coaxial-line
units with connectors is described, which may be used
to build up apparatus for these measurements. The
connectors on all units are identical, and rapid asscmbly
of apparatus is possible.

021.317.725,.726 438
Stable Voltmeter Amplifier.—G. R. Woodville. (W re-
less Engr, Sept. 1948, Vol. 25, No. 300, p. 304.) Com-

ment on 2847 of 1948 (Clare). A better form of the
amplifier there described was suggested by Silver (3333
and 3600 of 1945).

627.317.725 : 627.390.011.1 439

Electronic Circuit has Logarithmic Response.—A. W.
Nolle. (Llectronics, Sept. 1948, Vol. 21, No. g, pp.
166..178.) The circuit uses the cxponential decay
characteristics of a RC circuit. The instrumment is
designed to measure the time interval required for the
voltage under test to decay to a standard value. A
specific circuit is described having a 20-db or 30-db
scale with accuracy within o.1 db.

621.317.726 440

Peak-to-Peak Voltmeter.—I°. 1. Shepard, Jr, & E.
Osterland.  (flectronics, Oct. 1948, Vol. 21, No. 10,
pp. 10o1-103.) A discussion of design requirements, with
circuit details of a meter for mecasuring pulses and
transients of short duration covering a range of
0.001-1 000 V peak-to-peak or 0.000 35-355 V rins. A
near-zero impedance output is achieved by means of

pulse-stretching circuits and feedback in the pre-
amplifier.  Circuit diagrams and voltage/[requency
characteristics arc given.

621.317.733 : 621.376.80 : 621.317.784 441

Self-Balancing Thermistor Bridge.- C. C. Bath & Il
Goldberg. (Proc. nat. Flectronics Conference, Chicago,1947,
Vol. 3, pp. 47 57.) The instrument uses two matched
thermistors, one of which is exposed to r.f. power while
the other is not. The former is part of a bridge which is
in the feedback loop of a 6-kc/s sine-wave oscillator.
The latter thermistor, which is exposed to the same
ambient temperature, is part of an identical bridge in
shunt with the power-measuring bridge. Exposure of
the power-measuring thermistor to r.f. power unbalances
the second bridge and the wnbalance voltage is measured
with a valve voltmeter. Temperature compensation is
thus automatic. The output is a linear function ot the
r.f. input power.

621.317.733 : 621.396.677 442
Transmission Line Bridge.—.\. L. Cullen. (17ireless

Lngr, Sept. 1948, Vol. 25, No. 300, pp. 304-305.) Com-

ment on 2854 of 1948 (Westcott).

621.317.755 443

New Cathode-Ray Oscillographs and Applications.
C. Berkley. (Proc. nat. Llectronics Conference, Chicago,
1947, Vol. 3, p. 204.) Summaryv only. Discussion of
design features and accessories.

621.317.755 1 331.761 444

Short-Time Oscillography.—]. V. Lebacqz.  (Proc. nal.
Liectronics Conference, Chicago, 1947, Vol. 3, pp. 68-77.)
A mathematical analysis of the deflection of a c.r.o.
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spot when a transient voltage with linear rise is applied.
A method is described for obtaining transient Lissajous
figures by the use of a T-junction and phasc-delay cables.
The patterns obtained can be used to deduce times of
rise as small as 1079 sec.

621.317.755 : 535.371.07 445
Luminescent Screens for Cathode-Ray Oscillography.
R. Feldt. (Proc. nal. Electronics Conference, Chicago,
1947, Vol. 3, p. 78.) Summary only. Criteria governing
the choice of such screens are discussed. The effects
of accelerating potential, beam current, spot size, screen
efticiency, writing rate, repetition rate, decay time and
other factors are evaluated. The requirements for
general visual oscillography and for the study of single
transient phenomena are compared. A standard method
is described for calculating maximum writing rates

under given conditions.,

621.317.77 446

The Phase Meter. I°. O. Vandeven. (Proc. nat.
Llectronics Conference, Chicago, 1947, Vol. 3, pp.
587-592.) A circular trace is produced on a cr.o. in

the usual manner and is modulated in intensity by a
pulse derived from the signal whose phase is to be
measured. A bright (or dark) spot appears at a par-
ticular point on the circle. The phase meter described
apphies these principles to the case of a 3-phase supply.
The relative positions of the three spots on the circle
indicate the relative phases directly.

621.317.784 : 621.317.733 447

A Balanced Water-Flow Wattmeter for Centimetre
Wavelengths.— W. A. l'enton & |. R. A. Overton.
(N.Z. J. Sci. Tech., Jan. 1948, Vol. 29, No. 4, pp. 215~
222.) The r.i. power is balanced against 50-c s mains
power by means of a resistance bridge whose arms are
contained in chambers of polystyrence through which a
steady stream of water flows.

621.317.79:621.396.615 :621.397.335 448

Television Synchronizing Signal Generator.—A. J.
Baracket.  (Electvonics, Oct. 1948, Vol. 21, No. 10,
pp. 110-115.) Herizontal and vertical driving pulses,
the composite blanking signal and the composite
syvnchronizing signal are produced within F.C.C. and
R.M.A. specifications.

621.377.79 : 621.396.97 449
A Pulse Counter Type F.M. Station Monitor.—N. B.
Schrock & D. Packard. (Proc. nat. Electronics Confevence,
Chicago, 1947, Vol. 3, pp. 630-643.) The intermodula-
tion and harmonic-ineasurement methods for deter-
mining a.f. distortion are compared. Curves are given
which show the ratio of intermodulation distortion to
harmonic distortion as a function of the latter.

621.317.79 : 621.397.7 450

Monitor for Television Broadcasting Stations. M.
Silver. (Proc. nat. Electronics Conference, Chicago, 1947,
Vol. 3, pp. 560-578.) Equipment for monitoring, with
the required 17.C.C. accuracy, the carrier frequency of
the picture transmission and the centre frequency and
depth of modulation of the sound transmission.

621.317.794 451
Broad Band Bolometer Type U.H.F. Power Meters.
M. J. DiTovo. (Proc. wnat. Electronics Conference,
Chicago, 1947, Vol. 3, p. 119.) Summary only. Broad-
band performance is achieved by the introduction of
complementary reactive elements which annul the
inherent inductive component of a resistive bolometer
element. Design procedures are discussed for a number
of sensitive meters for {requencies from 2o to 10 ooo Mc's

and powers from 20 u\W to 2 W.

WIRELEss ENGINEER, FEBRUARY 19{9



621.396(083.74) 452

Radio Standards.—L. Hartshorn & L. Essen. (/.
Instu elect. [2ngrs, Part 111, Sept. 1948, Vol. 95, No. 37,
p. 315. Discussion, pp. 318-324.) Summary of LE.E.
Scientific Radio Convention paper. Discussion of the
meaning and terminology of ‘standards’, of recent
improvements in technique, and of the effect of the
change from international to absolute units.

621.396.69.001 .4 453

Tests for the Selection of Components for Broadcast
Receivers.—G. D. Revnolds. (J. Instn elect. Engrs,
Part III, Sept. 1948, Vel. 95, No. 37, pp. 412-413.)
Discussion on 2864 of 1948.

621.317.7 - 621-520 - 621.316.72 518.5 454

Electronic Instruments. | 1300k Review]—1I. A. Green-
wood, Jr, J. V. Holdam, Jr, & D. MacRae, Jr (Eds).
McGraw-Hill, New York, 1948, 708 pp., $g.00. (Proc.
Inst. Radio Lngrs, W. & [, Oct. 1948, Vol. 30, No. 10,
p. 1273.) Vol. 21 of the M.LT. Radiation Laboratory
series. Not onlv measuring instruments, but also
electronic analogue computers, servomechanisms, and
voltage and current regulators, are discussed 1n relation
to the war-time work of the Radiation Laboratory.

OTHER APPLICATIONS OF RADIO AND
ELECTRONICS

531.740 455

The Position * Convectron ’’, a New Type of Dynamic
Vertical Sensitive Element.—M. A Babb. (Proc. nal.
FElectronics Conference, Chicago, 1947, Vol. 3, pp. 192
196.) The resistance of a very thin straight hot wire
in a gas depeuds on its inclination to the vertical. Two
wires inclined to form a go V' are inserted in a bridge
whose balance is upset when the Vs tilted. Tests show
that a {ilt of 1 minute of arc gives an amplified ontput
of 2 V. The time lag is about o.1 scc.

535.33 1 535.560.4 456

Microwave Spectroscopy. D. K. Coles. (Proc. nat.
Electronacs Confevence, Chicago, 1947, Vol. 3, pp. 180
1 0.) General discussion of apparatus and methods,
and of the physical significance of the results obtained.

535.61-15 457
German Applications of Infra-Red in World War II.
E. A. Underhill. (Proc. nat. Ilectronics Couferesce,

Chicago, 1947, Vol. 3, pp. 284 293.)

535.61-15 1 534.321.9 ) 458
Supersonic Detection of Infra-Red Radiation. - Fry
& Try. (See 273.)

535.61-15 : 535.33.072 459
High Resolving Power Infra-Red Recording Spectro-
meter.—R. C. Nelson & W. R. Wilson. (Proc. nat.
Llectronics Conference, Chicago, 1947, Vol. 3, pp. 579
586.) The PbS photoconductive cell developed by Cash-
man (3330 of 1947) has simplified accurate measure-
ments of radiation of wavelength, up to 3 u. The design,
construction, operation and application of a graling
spectrograph for the near infra-red are discussed.

339.16.08 460
The Photomultiplier Radiation Detector.——J. W.
Coltman & F-H. Marshall. (Proc. nat. ILlecivonics

Conference, Chicago, 1947, Vol. 3, pp. 377-384.) «
B, v or X rays, fast ions or neutrons, produce scintilla-
tions on a phosphor screen, the light {rom which 1s
focused on the cathode of a photomultiplier followed by
an ampliner. The output pulses mav be counted
normally or integrated for very high rates. The device
has a higher etficiencv and counting speed than a G-M
counter. Discrimination hetween wanted and dark-
current pulses is discussed.
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539.16.08 461
Circuit for Testing Efficiency of Geiger Counters.
G. E. Hagen & D. H. Loughridge. (Rev. sci. Instrum..
Aug. 1048, Vol. ig, No. 8, pp. 526 528.) The circuit
is of the coincidence tvpe, requiring no standardized
Geiger tubes or standard sources, and is designed to
minimize random errors due to pulse irregularities.

339.10.08 462

Some Geiger-Miiller and Proportional Counters of
Spherical Shape. -G. Salvini.  (Rev. sci. Instrwm.,
Aug. 1948, Vol. 19, No. 8, pp. 404 496.) The pulse shape
for spherical counters is similar to that for cylindrical
counters, but the higher degree ol symmetry is an

advantage.  Slight modifications to avoid spurious
discharge are discussed.
621.317.381 : 538.652 463

A Magnetostriction Torquemeter. —C. M. Rifenbergh,
D. S. Schover & E. H. Schulz. (Proc. nat. Llectronics
Conference, Chicago, 1947, Vol. 3, pp. 493-503.)

621.319.3: 539 464

Precision Studies of Nuclear Physics using the Electro-
static Generator. —\V. E. Shoupp. (I’voc. nat. Electronics
Conference, Chicago, 1947, Vol. 3, pp, 385-394.) Methods
are given for obtaining mass values from threshold
determinations of nuclear reactions, the production of
variable-energv neutron beams, the determination of
the maximum of B-ray spectra, etc.

621.305.5 465
High-Frequency Induction Heating. Application to
the Theory of [metal-] Melting Furnaces.— . Renouard.
(Rev. gén. Llect., Aug. 1948, Vol. 57, No. 8, pp. 322 337.)
The theorv of the e.m. cffects in conductors subjected
to h.i. fields is reviewed and applied to a study of the
operation of h.f. induction furnaces with no magnetic
circuit.  Such furnaces have a relatively high efliciency
for the melting of metals or allovs of high resistivity,
but for low-resistivity materials the ethcicncy is only
moderate. Furnaces operated at a tixed frequency
have applications limited to allovs of a particular class,
or articles of similar dimensions, if good elfficiency is
to be maintained.
621.33 466

General Trends in Foreign Electronic Developments.
A. H. Sullivan, Jr. (Proc. nat. Llectronics Conference,

Chicago, 1947, Vol. 3, p. 417.) Summary only. Special
reference to war-time German work.
721.38.001.8 467

Industrial Applications of Electronic Techniques.
H. \. Thomas. (/. Instu elect. Engrs, Part I, Sept. 1948,
Vol. 95, No. 93, pp. 381-390.) Discussion on 3992 of
1947-
621.38.001.8 : 531.77¢ 468

High-Speed Revolution Counter.—A\. B. Kantman.
(Flectronics, Sept. 1948, Vol. 21, No. 9, pp. S0-82)
The movement of rotating fan, propeller or impeller
blades past fixed vanes causes changes in capacitance
which are used to varv the oscillation amnplitude in a
r.f. oscillator. TRectification produces an a.l. output
whose [requency is measured on an electronic tachometer.
Speeds up to 30 000 r.p.m. can be measured.

621.38.000.8: 535.241.44 469

The Brightness Intensifier. —G. \. Morton, J. 2. Ruedy
& G. L. Lrieger. (RCA Rev., Scpt. 1948, Vol. 9, No. 3,
PP- 479 432.) By certain combinations of optical and
electronic apparatus, an image of a scene can be pro-
duced with greater brightness than that of the original.
‘The use of such apparatus to improve vision under low
light conditions is discussed ; the fundamental limit to
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such improvement is shown to be the statistical fluctua-
tion in the number of photons entering the eyc. Applica-
tions are discussed.

621.38.001.8 : 786.6 470

Design of Electronic Organs: Part 4.—\W. Wells.
(Audio Ingng, N.Y., Sept. 1948, Vol. 32, No. 9, pp.
28-31, 47.) Further dectails of the Hammond organ,
including the consiruction of the phonic wheels. Part
3: 3203 of 1048.

621.384.6 471

A Fifteen-Inch Glass Betatron Toroid.—I.. Rushforth,
S. J. Morrison & J. G. Brett. (Llectronic Ingng, Aug.
1948, Vol. 20, No. 246, pp. 249-251.) A\ description of
the method of construction from channel rings ot low-
expansion borosilicate glass, using ovens of special
design permitting rotation of the rings for sealing and
annealing.

621.384.6 472

Electromagnetic Deflector for the Beam of the 184-
Inch Cyclotron.—\W. M. Powell, L. R. Henrich, Q. A.
Kerns, D. C. Sewell & R. L. Thornton. (Rev. sci.
Instrum., Aug. 1948, Vol. 19, No. 8 pp. 506 512.)
A pulsed electric deflector can impart a radial oscillation
to the ions of as much as 7 cm. The ions are forced
ontward towards a magnetic deflector which is outside
the range of the circulating ions.

621.385.38.001.8 : 621.313.36 473

Thyratron Control of A.C. Commutator Motors.
W. N. Tuttle. (Proc. mat. Ilectronics Conference,
Chicago, 1947, Vol. 3, pp. 514-523.)

621.385.833 : 061.3 474

Summarized Proceedings of Conference on Electron
Microscopy — London, April 1948. V. E. Cosslett.
(/. sci. Instrum., Sept. 1948, Vol. 25, No. 9, p. 328-331.)

623.746.4% : 6:1.3{7983.7 475
Telemetry for Guided Missiles.—Neelands & Hausz.
(See 425.)

623.746.48 1 621.308 476
The Role of Electronics in Guided Missile Research.
W. N. Brown, Jr. (Proc. nat. Electronics Conference,

Chicago, 1947, Vol. 3, pp. 395403.)

623.978 + 550.838] : 538.71 477

Airborne Magnetometer.—(Llectronics, Oct. 1948,
Vol. 21, No. 10, pp. 124 . . 144.) Brief description of the
basic circuit and of the auxiliary circuits necessary for
adequate amplification, cancellation of part of the carth’s
ficld to avoid saturation, and correct orientation of the
sensing element.  See also 3336 of 1945 (Vacquier),
220 of 1948 (Felch et al) and 798 of 1948 (Vacquier,
Simons & Hull).

664.8: 621.319.44 478

Heatless Preservation with Penetrating Electrons from
the Capacitron.—W. Huber. (Proc. nat. llectronics
Conferesice, Chicago, 1947, Vol. 3, pp. 252-271.) For a
shorter account see 2325 of 1948.

) PROPAGATION OF WAVES
538.566 479

Characteristic Values of the First Normal Mode in
the Problem of Propagation of Micro-Waves through an
Atmosphere with a Linear-Exponential Modified Index
of Refraction.- C. L. Pekeris & W. S. Ament. (Phil.
Mag., Nov. 1947, Vol. 38, No. 280, pp. 80o1-824.) Ap-
proximate methods used include a variational method,
a perturbation method, the method of transitional
modes, and the phase integral method. Both surface
ducts (superrefraction) and subrefraction are considered :
the results are shown graphically. The various methods

A.34

yield results which agree for most practical applications,
especially in the casc of superrcfraction. The horizontal
decrement of the e.m. field beyond the horizon can be
deduced in the important case when only the first mode
is stronglv excited. Tor subrefraction, two types of
solution are found, one associated with the gradient of
the refractive index near the surface and the other
associated with the upper (standard) portion of the
refractive index curve. See also 2892 of 1947 (Booker &
Walkinshaw).

538.566 480

A Relation between the Sommerfeld Theory of Radio
Propagation over a Flat Earth and the Theory of Edge-
Diftraction. —H. . Booker. (f. Instn elect. Lwugrs,
Part III, Sept. 1948, Vol. 95, No. 37, pp. 326-327.
Discussion, pp. 327-330.) Summary of I. E.E. Scientific
Radio Convention paper. For a linear transmitter
parallel to the surface of a flat perfectly-conducting
earth, the angular spectrum of the reflected waves can
be regarded as duc to a line source which is the optical
image of the transmitter. The correction for impertfect
conductivity involves in addition an aperture distribu-
tion extending indefinitely downwards from the image
line. This aperture distribution is essentially that
produced by diffraction of the Zenneck wave under a
screen extending from the image line upwards. Ray
theory involves calculating the Zenneck-wave ditfraction
by the edge-wave approximation. When this approxi-
mation is unsatistactory, the full theory of edge ditirac-
tion based on the Cornu spiral must be used; this leads
to the Sommerfeld theory.

621.390.11 481
Transmission Frequencies for Line-of-Sight Systems.
L. S. Schwartz. (Proc. nat. Electronics Conference,
Chicago, 1947, Vol. 3, pp. 350-370.}) Discussion of the
factors governing choice of frequency, with particular

reference to the case of an interrogator beacon.

621.390.11 : 535.3 482

The Intensity-Distance Law in Radiation. -D. A.
Bell. (Wireless Engr, Oct. 1948, Vol. 25, No. 301, p. 338.)
Reply to comment by Lamont & Saxton (3492 of 1948) on
Bell's earlier letter (2502 of 1948). Support for Bell’s
value of critical distance is claimed from a paper by
Cutter, King & Kock noted in 1281 of 1948, and from a
report on German aerial design practice.

621.396.11 : 551.510.535 483

Propagation.—(/. [ustn elect. Fugrs, Part 11IA, 1947,
Vol. 94, No. 16, pp. 874-878.) Discussion on 2048 of
1948 (Appleton) and on 2050 of 1948 (Tremellen &
Cox).

627.390.11 : 55[.510.535 484

Propagation of Radio Waves.—W. [. G. Beynon.
(Wireless Engr, Oct. 1948, Vol. 25, No. 301, pp. 322
330.) -\ paper originally communicated to the Radio
Research Board in 1944. The m.u.f. for the I, region
was measured by a pulse technique over a transmission
path of 715 km. The mcan value showed excellent
agreement with that calculated [rom simultaneous
normal-incidence equivalent-height measurements made
at the terminals of the transmission path. The upper
frequency limit of the oblique reflections trom the 100-
km (abnormal-E) level generally showed no close
relationship to the simultaneous normal-incidence
observations. For a small number of observations the
separation between the oblique penctration frequencies
of the two magneto-ionic components was not verv
different from that measured at mnormal incidence.
The mean seasonal variation of m.u.f. was measured
and compared with that calculated from normal-
incidence obscrvations.
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621.396.11 : 551.510.535 485

The Reflection of Radio Waves from the Ionosphere at
Oblique Incidence.—W. J. G. Beynon. (J. Instn elect.
I'ngrs, Part III, Sept. 1948, Vol. 95, No. 37, p. 325.
Discussion, pp. 327-330.) Summary of LE.E. Scientific
Radio Convention paper. Discussion of: (a) the
variation of the equivalent path with frequency, and
its relation to corresponding measurements at normal
incidence, (b) calculation of m.u.f. from normal-incidence
data, (c) fonospheric absorption of radio waves.

621.396.11 : 551.510.535 486

The Interaction of Radio Waves.—]. A. Ratcliffe.
(J. Instn clect. Emngrs, Part 1II, Sept. 1948, Vol. g5,
No. 37, p. 325. Discussion, pp. 32;7-330.) Summary of
I.LE.E. Scientific Radio Convention paper. The use-
fulness of pobservations of this phenomenon has been
extended by observing the phase of the transierred
modulation and comparing it with the phase ot the
modulation received as a ground wave direct from the
interacting station. In this way the collision frequency
at a known height can be measured. Ixperiments
have given valucs around 5 x 10%sec for heights around
85 km. The experimental results suggest that the elec-
trons at a distance of 150 km from the Droitwich station
(100 kW, 200 kc/s) are maintained at a temperature
which is 2% higher than that of the surrounding molecules.

621.390.11 : 551.510.535 487

A Frequency Prediction Service for Southern Africa
with Special Reference to an Ionosphere Recorder
embodying Certain New Techniques.—F. ]J. Hewitt,
J. Hewitt & T. L. Wadley. (Zvans. S. Afr. Inst. elect.

I'ngrs, April 1948, Vol. 39, Part 4, p. 144.) Authors’
reply to discussion on 229 of 1948.
621.396.11.029.4 .52 488

The Propagation of Very Long Radio Waves.—R. N.
Bracewell. ([. Instn elect. I-ngrs, Part III, Sept. 10948,
Vol. 95, No. 37, p. 326. Discussion, pp. 327-330.)
Summary of I.LE.E. Scientific Radio Convention paper.
Frequencies up to about 50 kc's are considered. The
interference pattern for ranges up to Soo km has been
determined using an acroplane.  The height of reflec-
tion is about 8o km, with a diurnal variation of 12-18 km.
For A 16 kc/s the reflection coefficient is about o.5 for
angles of incidence near 45° except during the dayv in
summer, when it is about 0.15. Ionospheric disturbances
cause a temporary fall of about 3 km in the height of
reflection. The effect of reflection on polarization is
considered.

621.396.11.029.62 : 551.510.535 : 523.5 489

Reflection of Very-High-Frequency Radio Waves
from Meteoric Ionization.—E. W. Allen, Jr. (Proc.
Inst. Radio Engrs, W. & E., Oct. 1948, Vol. 36, No. 10,
PP- 1255-1257.) Discussion on 2328 of 1948.

621.306.812 : 621.396.9 490

Refraction of Radar Beams.—.\. E. Carver. (IVeather,
Lond., Oct. 1948, Vol. 3, No. 10, p. 316.) An example
of the superrefraction of radar rays was noted in the
ocean weather ship < Weather Observer’ in the North
Atlantic on 18th/19th May 1948, when ship cchoes were
obtained on various bearings at ranges between 70 and
100 miles. Radiosonde measurements of temperature
and humidity gradients on these dates indicate that a
temperature inversion and a large lapse of humidity
favour this phenomenon.  Seec also 492 below (Booker).

6271.396.812.029.53 491
Simultaneous Observations of Field-Intensity Measure-
ments of WWYV at Needham, Massachusetts, and at
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Intervale, New Hampshire, during the Summer of 1947.
H. T. Stetson & G. W. Pickard. (7err. Magn. atmos.
IZlect., March 1948, Vol. 53, No. 1, pp. 67-77.) Con-
tinuous field-intensity recording of WWV 5-Mc/s and
10-Mc/s signals at a distance of 373 miles show that the
diurnal variation undergoes progressive seasonal and
sunspot-cvcle changes.  Simultancous measurements
made at a distance of 463 miles in the same direction
show the same general form of diurnal variation, and
coincidence of sudden ionospheric disturbances. Similar
results were also obtained at a distance of 270 miles in
the same direction from the transmitter, so that the
observations may be expected to apply over a region
approximately 200 miles across.

621.396.812.029.64 492

Radio Refraction in the Atmosphere.—H. G. Booker.
(Weather, Lond., Fel. 1948, Vol. 3, No. 2, pp. 42-50.)
Examples of extraordinary radar ranges observed in
various parts of the world are described and discussed.
For a more detailed account see 515 of 1947.

021.396.812.020.6 4 493
Comparison of Calculated and Measured Phase Differ-
ence at 3.2 Centimeters Wavelength.— E. \W. Hamlin
& W. E. Gordon. (Proc. Inst. Radio Engrs, W.& L,
Oct. 1948, Vol. 36, No. 10, pp. 1218-1223.) The varia-
tion, with height, of the magnitude and phase of the
ficld for a 27-mile near-optical desert path could be
calculated from the direct wave and one reflected from
a surface tangential to the carth’s profile at the point
of reflection, provided that the variation of atmospheric
refractive index with height was linear. Apparent
reflection coeflicients between 0.3 and 0.8 were {found.

RECEPTION

621.306.621 + 621.396.619.13 -+ 621.396.97 494

F.M. Profits.—M. B. Sleeper. (FM & Televis., Sept.
1948, Vol. 8, No. 9, pp. 27, 50.) The organizers of
Rural Radio Network find that a receiver operational
threshold of 20 xV/m is necessary for good f.m. reception
at all points within the 50-xV/m contours of their pro-
posed stations. Most f.m./a.m. receivers tested had
threshold values between 250 and 500 pV/m. Specifi-
cations for suitable f.m. receivers and aerials have now
been determined ; units meeting these requircments
should bear a recognized mark. For further details
of the Network sec 495, 523, 551, 594, 595 and 596 below.

621.396.621 + 621.396.67 495

Pattern for F.M. Profits: Part 5 — Receiver and
Antenna.—W. C. Black. (FM & Televis., Sept. 1948,
Vol. 8, No. 9, pp. 306-39, 43.) DMobilc reception tests
with field-strength measuring equipment enabled a
f.m. receiver specification to be drawn up. The G.L.F.
Model F-770 receiver was designed to meet this speci-
fication. For non-directional reception of horizontally
polarized radiation a single turnstile aerial, composed
of two folded dipoles, was adopted. A second turnstile,
in a stacked array, can be added to increase the gain.
Sec also 494 above.

621.396.621 : 621.396.611.1 496
Formulas for Image Rejection Calculations.—Vladimir.
(See 332.)

621.306.621.54 : 621.396.611.21 497

A Review of Crystal Saver Circuits for V.H.F. Receivers.
—W. R. Hedeman, ]Jr. (Proc. nai. Electronics Comn-
ference, Chicago, 1947, Vol. 3, pp. 449—456.) Circuits for
obtaining as manyv as 230 crystal-controlled channels
with few crystals. See also 2342 of 19,8.
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621.306.622 498

Superregenerative Detection Theory.—W. C. Bradley.
(Llectronics, Sept. 1948, Vol. 21, No. g, pp. 96-98.)
The operation of the superregenerative circuit is explained
in terms of a time aperture function, depending on
the quenching waveform. A theory is dcveloped to
identify the factors controlling sclectivity, optimum
quenching, and signal noise ratio, and to account for
the difficulty of reproducing a given response in difterent
tvpes of detector. Sec also 499 below.

621.396.622 499

Superregenerator Design. —A. Hazeltine, D. Richman
& B. D. Loughlin. (Electronics, Sepl. 1948, Vol. 21,
No. 9, pp. 99-102.) Theoretical values for the gain
in either the logarithmic or linear mode of superregenera-
tive receivers are obtained by considering the build-up
of oscillations in the transient condition resulting from
the application of a short r.f. pulse. Sensitivity limita-
tions are discussced and cxpressions derived for the selec-
tivity with various specific quenching waveforms.  Sce
also 3501 of 1948 (Macfarlane & Whitehead) and 498
above.

621.396.622 500

An Analysis of the Behavior of a Limiter-Discrim-
inator F.M. Detector in the Presence of Impuise Noise.
|. C. Tellier. (Proc. nat. lectronics Conference, Chicago,
1947, Vol. 3, pp. 080-696.) Experimental rtesults
indicate how the limiter-discriminator differs from an
ideal {.m. detector. The response of the discriminator
to noise is discussed.

0271.390.8 : 621.396.019.11 501
Basic Considerations on the S/N Ratio in Amplitude
Modulated Receivers. -. C. Fubini & D. C. ]Johnson.
(Proc. nat. Ilectronics Conference, Chicago, 1947, Vol. 3,
p. 39.) Summary only. The signal/noise ratio S at
the audio or video output of an a.m. recciver is the
same as S,, the signal/noise ratio at the input of the
second detector, in receivers for broadcasting and
similar applications. But S and S, are unequal when
the i.f. bandwidth is much greater than the video or
audio bandwidth, as mav be the case in v.h.f. or uh.l.
systems. LExperimental data on the relations between
these (uantities and the input signal are included.

621.396.81 : 621.396.61¢ 502
Signal-to-Noise Ratios in Pulse Modulation Systems.-
B. Haard. (Lvricsson Technics. 1948, No. 7, 31 pp.
In ILnglish.) Signal/noisc ratios are calculated for
amplitucde, frequency, phase, pulse-amplitude, pulse-
width and pulse-time modulation systems.  Com-
parisons are based on the ratio for a.m. systems. In a
conventional a.m. svstem the ratio of signal power to
noise power per unit bandwidth is constant through the
recciver. The same result is obtained by the use of
bottom limiting with pulse-amplitude modulation, but,
for the same mean r.[. signal power, with pulse-width
modulation there is a gain proportional to the duty
cvcle and to the pulse spectrum bandwidth, while with
pulse-time modulation there is a gain inversely pro-
portional to the duty cycle and directly proportional

to the pulse spectrum bandwidth.

621.396.82 503
Impulsive Interference in Amplitude-Modulation
Receivers.—D. \Weighton.  (J. Iwmsin  elect.  [Fngrs,

Part I11, Sept. 1948, Vol. 95, No. 37, p. 370.) Discussion

on 2901 of 1948.

621.390.82 1 621.306.932 504
External Cross-Modulation in the 100-Mc/s Band.
K. W. Blake. (/. Tnstn elect. Engrs, Part I11A, 1947,
Vol. 94, No. 13, pp. 659-662: summary, ibid., Part

A.36

IHEA, 1047, Vol. 94, No. 11, p. 114.) Interference often
occurs in naval h.[. communication when the separation
between two transmitted frequencies is the same as
that between one of these {requencies and the receiving
{frequency. This effect was found to be due to parts
of the ship’s structure, particularly corroded joints,
which acted as nonlinear conductors. Equipment tor
locating such sources of interference is described and its
performance discussed.

621.396.322 505

Some Notes on Noise Figures.—1!1. Goldberg. (Proc.
Inst. Radio Engrs, W. & E., Oct. 1948, Vol. 36, No. 10,
pp. 1205-1214.) A clarification of the basic ideas and
definitions for thermal noise and noise factors proposed
by H. T. Friis (3457 of 1944). Noise factors are determined
for grounded-cathode, grounded-grid and grounded-
anode amplitiers and for the Wallman low-noise circuit
(grounded-cathode stage f{ollowed by grounded-grid
stage). Transit-time efiects and the use of noise diodes
are discussed,

021.306.822 506
A Survey of Recent Progress in the Study of Fluctuation
Noise.—D. K. C. MacDonald. (J. Instn elect. Engrs,
Part [II, Sept. 1948, Vol. 95, No. 37, pp- 330-33I.
Discussion, pp. 334 -340.) Summary of I.E.E. Scientific
Radio Convention paper. Discussion of recent work
on such noise arising within the receiver unit itself. Sce
also 534 of 1948 (Thomas & Burgess).
621.396.822 : 557.594.6 507
The World Distribution of Radio Noise.—Thomas.
(See 396.)

621.306.823
An Experimental

508
Investigation of Motor-Vehicle
Ignition Interference. - H. Page & G. G. Gouriet. (B.B.C.
Quart., Oct. 1945, Vol. 3, No. 3, pp. 182-192.) Results
of tests to determine the effects of such interference
on wide-band f.m. broadcasting at 45 Mc/s and at
9o Mc/s are discussed. The interference was found to
be 610 db less with horizontal than with vertical
polarization. For a given field strength, interference
was less for go-Mc/s than for 45-Mc/s radiation.

621.396.828 509

Some Fundamental Considerations concerning Noise
Reduction and Range in Radar and Communication.
S. Goldman.  (Proc. nal. Electronics Conference, Chicago,
1947, Vol. 3, p. 197.) Summarv only. Analvsis of
noise reduction in {.m., pulse-width-modulation, multi-
channel signalling and radar serves as a background
to the general theorv. The distinction between signals
and random noise, and the significance of selectivity
and coherence, are discussed. A probability measure
of noise level is introduced and theoryv is developed
which deals adequately with radar range problems.
Maximum range in communication is shown to be
independent of the type cf modulation, for a given
total energy.

621.397.62 510

R.F. Input Circuits for TV Receivers.—I". R. Norton.
(Tele-Tech, Oct. 1048, Vol. 7, No. 10, pp. 28 31, 57.)
Idcalized performance characteristics are shown graphic-
ally and discussed.  Detailed diagrams of various experi-
mental and commercial circuits are given.

621.396/.3971.62.001.4 511
Television and F.M. Receiver Servicing. Bock Review
M. S. Kiver. D. Van Nostrand, New York, 198,

203 pp.. $2.95. (Proc. Insi. Radio Ingrs, W. & £

Oct. 1948, Vol. 306, No. 10, p. 1273) A\ practical

treatment.
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STATIONS AND COMMUNICATION SYSTEMS

621.391.64 : 621.327.44 512
Dynamic Properties of the Infra-Red Cesium Arc.
J. M. Frank & W. S. Huxford. (Proc. nat. FIlectronics
Coiference, Chicago, 1947, Vol. 3, pp. 525-536.) The
dynamic electrical properties of the Type CL-2 lamp
have been determined for {requencies from 50c¢/s to
1 Mc/s. See also 2353 of 1948 (Frank, Huxford &

Wilson).

621.395.47 513

Analysis-Synthesis Telephony, with special reference
to the Vocoder. -R. ]J. Halsev & J. Swalhield. (/. Instu
elect. Fugrs, Part I1I, Scpt. 1948, Vol. 95, No. 37, pp.

391-406. Discussion, pp. 406-311.) Full paper: sum-

mary noted in 2970 of 1948.

621.396.4 : 621.396.97 514
Program Transmission over Broadband Carrier

Systems.—R. W. Chesnut. (Bell Lab. Rec.,, Sept.

1948, Vol. 26, No. 9, pp. 377-382.) A ncw svstem is

described  for high-grade programme transmission,

with a pass band of 40-8 oooc/s. Block diagrams ol

the equipment are given.

621.396.41 515

Theoretical Analysis of Various Systems of Multiplex
Transmission.— V. D. Landon. (RCA Rev., Sept. 1948,
Vol. 9, No. 3, pp. 433 482.) Continuation of 3246 of
1948. The power requirements for a 10-Mc/s maximum
bandwidth and the actual bandwidth requirements
of eighteen difierent systems are calculated and tabulated.
The susceptibility of the ditferent systems to impulse
noise, cross modulation, interference and sclective
fading is analysed and theoretical and practical results for
several systems are compared.

621.396.41 : 621.306.619.16 516
A 96-Channel Pulse Code Modulation System.
C. B. Teldinan. (Bell Lab. Rec., Sept. 1948, Vol. 26,
No. 9, pp. 364-370.) Discussion of the relative merits
of pulse-code modulation and other systems, and brief
description of an experimental svstem and its mode
of operation. Sec also 2366 of 1948 (Meacham &

Peterson).

621.396.61/.621.029.63 : 621.396.931 517

The Citizens Radio Service. —R. E. Samuelson. (Proc.
nat. Llectronics Conference, Chicugo, 1947, Vol. 3, pp.
272-283.) The present F.C.C. regutations are outlined,
the advantages and limitations of low-power u.h.f.
systems and the propagation characteristics for 465-Mc/s
waves are discussed and suitable equipment is described.
See also 3511 of 1948 (Lurie) and back references.

621.306.610.13 : 621.396.3/.5 518

The Possibility of Transatlantic Communication by
means of Frequency Modulation.—L. B. Arguimbau &
J. Granlund. (Proc. nat. Llectvonics Conference, Chicago,
1947, Vol. 3, pp. 044-053.)

621.396.619.16 519
General Considerations in Pulse-Count Modulation.
S. Metzger & D. D. Grieg. (Proc. nat. FElectronics
Coinference, Chicugo, 1947, Vol. 3, pp. 457-467.) Dis-
cussion of fundamental properties and operating
principles of this system, and of the relation between

distortion and the number of quantization levels.

621.396.019.16 : 621.385.832: 621.396.41 520
Beam Deflection Tube for Coding in P.C.M.—Sears.
(See 576.)
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621.396.65 521

Communication by Means of Reflected Power.
H. Stockman. (Proc. Insi. Radio ELugrs, W. & L
Oct. 1948, Vol. 36, No. 10, pp. 1196-1204.) \ short-
distance communication system is discussed in which
the carrier power is generated at the receiving end and
the transmitter replaced by a mechanically-modulated
reflector. A very-high-gain transmitting aerial produc-
ing a practically parallel beam incident upon a mirror
large compared to A is desirable. Some experimental
results and methods of modulating the reflector are given.
The svstem is not considered practicable at present.

621.396.7 | 621.397.2 522
Engineering Arrangements for Broadcasting the
Olympic Games. L. Hotine. (B.B.C. Quart., Oct.

1948, Vol. 3, No. 3, pp- 174-181.) \ plan of the broad-
casting centre and a schematic diagram showing
the technical arrangements are given. The centre
incorporated 8 studios, 20 recording rooms, 8 disk-
reproducing cubicles, 11 disk-editing rooms, the control
room and the television control and production rooms.
Provision was made for 36 simultaneous broadcasts.
52 commentators’ positions were installed, each of which
had the following services available through headphones :
() B.B.C. (Home), (h) B.B.C. (Light), (¢) public address
svstem, (d) local effects, (g) output from control position

to which commentator was connected, (f) control
operator’s telephone, (g) TIM speaking clock.
621.396.712 523

Pattern for F.M. Profits: Part 2 — Organization.

R. B. Gervan. (FM Televis., Sept. 1948, Vol. ¢
No. 9, pp. 29-30..65.) The Rural Radio network
maintains 6 f.m. stations in New York State. Lach
transmitter 1s at least 2 ooo It above seca level, and
coverage is complete over a wide arca. Sec also 494
above.
621.306.931 524
Bridged Circuits Facilitate Police Radio. (Tele
Tech, July 1948, Vol. 7, No. 7, pp. 2529, 94.) A\ f.m.

R/T svstem used bv New York State police. It consists
of radio and telephonic links between troopers, sub-
stations and headquarters. 4t fixed transmitting and
receiving stations, 363 mobile transmitting-receiving
sets and 42 walkie-talkies are linked by switching and
bridge circuits without 1mutual interference. Each
bridge includes a reversible amplifier, operating in either
direction and controlled by a switch on a hand telephone.

621.390.931 : 621.396.019.23 525
The Miller F.M. Circuit and its Use in Railroad Radios.

Bargellini.  (See 343.)

621.396.97 526
War-Time Broadcasting. (/. Iwstn elect.  Lugrs,

Part I11A, 1947, Vol. 94, No. 16, pp. 871 874.) Dis-

cussion on 2086 of 1948 (Bishop).

621.396.97 : 621.316.729 527

The Problem of Synchronization in Broadcasting on
Medium or Long Waves. S. Lacharnay. (Oude élect..
Aug./Sept. 1948, Vol. 28, No. 257, pp. 308-321.) The
ceneral conditions ave considered under which a held
due to three waves, a carrier and its two sidebands,
can be detected by classical methods without under-
going distortion.  Three practical conditions are found :
(a) of amplitude, (h) of phase and (c) of supermodulation.
The interference of the ficlds of two synchronized
transmitters 1s studied.  Consideration of the distortion
shows that satisfactorv reception is only possible in the
immediate neighbourhood of the two transmitters.
A case ol particular interest is that of two low-power
transmitters covering a small district of about 100 km?2.
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With suitable 1.{. phase control, reception is possible
throughout the district. A frequency stability within
I part in 107 is adequate ; greater stability than this
gives no improvement in reception. The case of more
than two power{ul transmitters remains to be considered,
and also the question of a network ol svnchronized
transmitlers serving a wide district, taking account of
the possibility of using directive aerials.

621.396.97 : 621.396.81 528
Cireular Polarization in F.M. Broadcasting.—C. E.
Smith & R. A. Fouty. (Llectionics, Sept. 1948, Vol. 21,
No. 9, pp. 103-107.) Experimental ficld-strength meas-
urements in 36 tvpical homes confirm the theoretical
advantages of circular polarization over horizontal
polarization. \erial development is discussed.

621.396.619.13 529
Frequency Modulation: Vol. 1. Book Review
A. N. Goldsmith, A, I'. Van Dyck, R. S. Burnap, E. T.
Dickev & G. M. K. Baker (Eds). RCA Review, Prince-
ton, N.J., 1948, 515 pp., $2.50. (Proc. Inst. Radio
Engis, W. & E., Oct. 1948, Vol. 36, No. 10, p. 1273.)
Vol. 7 of the R.C.A. Technical Book series, containing
papers published by R.C.A. authors between 1936 and

1947.
SUBSIDIARY APPARATUS
621-526 530
A High-Capacity Servo-System for the Control of
a Testing Machine.—H. W. Ratz & 1. C. Roberts.
(Proc. mat. Llectronics Conference, Chicago, 1947, Vol. 3,
Pp- 295-308.)
027.314.67 : 621.385.2.032.2106 531
Power Diodes.— 1. G. Rowe, R. E. B. Wyvke & W.
MacRae. (llectronic Engng, July—Sept. 1943, Vol. 20,
Nos. 245-247, pp. 214 218, 254 259 & 285..291.)
Detailed discussion of the various factors involved in
the design of high-vacuum rectifiers with oxide-coated
cathodes, with an account of production and routine
test methods. A system of rating for such rectifiers
1s presented which enables the constants of the associa-
ted circuits to be found directly from tables and curves.

621.352.7 532

Magnesium Batteries. (Metal Ind., Lond., 8th Oct.
1945, Vol. 73, No. 15, p. 286.) The electrochemical
principles that suggest the advantages of using Mg
mstead of Zn in primary cells, are described bv R.
Fichter (533 below).  With Mg in the MnO,/C type of
cell, the terminal voltage is 2.2 V and the theoretical
capacity is 4.8 Wh gm, which is 4 times that of the cell
with Zn as the negative electrode. Developments in
America include the Mg/AgCl/Ag batteries made by
the Burgess Batterv Co. (see 3295 of 1947). \ Mg/C
cell with chromic acid as the electrolvte has been
patented by the Dow Chemical Co. A cell capable of
regeneration, with Mg and Pb sulphate or halide and a
neutral salt electrolvte, is described in a patent by the
Compagnie Générale d’Electricité. Experiments by the
Aluminium Industrie A.G. (Chippis) show that surface
trcatment of the Mg containers in a dichromate-nitric
acid bath not onlv increases the corrosion resistance
but also raises the cell voltage to 2.6-2.7 V. As regards
output, two such cells are equivalent to threc cells
of the Zn tyvpe. The electrolyte used in these cells
contains 20% Na,5,04 69 Na,S0,, 0.29% NaHO and
0.5% K,Cr,0,. The containers are made from a
Mg/ Al alloy, containing 69% \l, which can be extruded by
impact without preheating.

621.352.7 533

Galvanic Elements using Magnesium.——R. Fichter.
(Chimia, Ziivich, 15th July 1947, Vol. 1, No. 7, pp. 141-
146.) The full paper referred to in 532 above.

A 38

621.306.68 : 621.314.653 534
Sealed Ignitrons for Radio-Transmitter Power Supplies.
Zuvers. (See 556.)

621.317.7 + 621-526 + 621.310.72 -+ 518.3 535
Electronic Instruments. [Book Revicw |—Greenwood,
Holdam & MacRae. (See 454.)
TELEVISION AND PHOTOTELEGRAPHY
621.397 536

The Chemistry of High-Speed Electrolytic Facsimile
Recording.—H. G. Greig. (Proc. Iusi. Radio Ewngrs,
W. & E., Oct. 1948, Vol. 36, No. 10, pp. r224-1235.)
A brief surveyv of various processes.

021.397.331.2

The Eriscope Camera Tube.— B. France. (FElectronics,
Oct. 1948, Vol. 21, No. 10, p. 130.) .\ description of the
functioning of a television camera tube in which the
formation of the electrical image and scanning arc
separate operations, as with the image orthicon, and
therefore can be designed independently for maximum
efficiency. Tests indicate that the ériscope has a greater
resolution than the image orthicon, with a definition
of 80o-1 0oo lines, but is less sensitive, particularly
with artificial light. Sece also 1776 of 1948.

621.397.331.2 : 535.05 538

Color Measurement and Specification in Television
Picture Tubes. —E. B. Fehr. (Pioc. nat. [lectronics
Coiference, Chicago, 1947, Vol. 3, pp. 558-567.) The
quantitative results obtainable by spectrophotometrv
or by relative transmission through filters are preferred
to those given by the Munsell matching svstem.

537

621.397.331.2 1 621.385.832 539
The Chromoscope—A New Color Television Viewing
Tube.—A. Bronwell. (Proc. naf. Ilectvonics Conference,

Clicago, 1947, Vol. 3, pp. 549-3557.) For another
account sce 2937 of 1948.
621.397.331.2 : 621.397.5 540

Eleectro-Optical Characteristics of Television Systems :
Part 3 — Electro-Optical Characteristics of Camera
Systems.—O. H. Schade. (RCA Rev., Sept. 1943,
Vol. 9, No. 3, pp. 490-530.) Part 1, 2940 ol 1948 ; part
2, 3261 of 1948.

621.397.335 1 621.317.79 : 621.396.615 541
Television Synchronizing Signal Generator. — Baracket.
(See 348.)

621.397.5 542

Television Definition and Bandwidth. 1. 1.. Kirke.
(B.B.C. Quart., Oct. 1948, Vol. 3, No. 3, pp. 171-173.)
The definition of a television svstem is improved by
increasing the number of lines only when this is accom-
panied by a corresponding increase in the bandwidth.
Tables show the relationship between bandwidth,
number of lines, and horizontal and vertical definition.

621.397.60 : 621.395.625.6 543
Television Transeriptions.—T. T. Goldsmith, Jr, &
H. Milholland.  (Electronics, Oct. 1948, Vol. 21, No. 10,

pp. 63-71.) Discussion of the recording of television

images on film direct from a c.r. monitor.

0621.397.62 544
Television Front Ends.—A. D. Sobel. (Electronics,

Sept. 1948, Vol. 21, No. 9, pp. 76 79.) Discussion

of the r.f. stage and of oscillator and mixer problems;
current design trends are noted. Methods of measuring
performance and of tuning are also considered.

515
TV Receivers.—Norton.

621.397.62
R.F. Input Circuits for
(See 510.)
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621.397.62 : 621.396.605 546
Automatic Gain Controls for Television Receivers :

Parts 1 & 2.—Wendt & Schroeder : Wendt. (Sce 351
and 352.)
021.397.8 547

London Television Transmissions Received Perfectly
in France.-G. Giniaux. (T.5.F. pour Lous, Sept. 1948,
Vol. 24, No. 239, p. 237.) Television pictures from
London are regularly received in Calais, 153 km from
London, with a stability which is not reached with some
receivers no more than 4 km from the Eiffel tower.
Svnchronization is definitely better than for the Paris
transmissions, as is to be expected, since the distance
from Calais to Paris is 230 km. The aerial is about
25 m above ground level and consists of a vertical doublet
provided with a reflector and also a horizontal counter-

poisc. No preamplitier is found necessary.
621.396/.3971.62.001.4 548
Television and F.M. Receiver Servicing. [Book Re-
view]—Kiver. (See 511.)
TRANSMISSION
621.396.61 549
A New 50-kW F.M. Transmitter.—C. |. Starner.

(Proc. nat. Llectronics Conference, Chicago, 1947, Vol. 3,
pp- 615-629.) Description of the R.C.A. Tvpe BTF-504,
a transmitter for the frequency range 88-108 Mc/s. The
output stages arc self-contained coaxial-tvpe units using
air-cooled grounded-grid triodes.

621.396.01 550

The Pack Transmitter.— ). L. Hathaway & W. Hotine.
(RCA Rev., Sept. 1048, Vol. 9, No. 3, pp. 483-489.)
Description and circuit diagram of a portable, low-power,

crystal-controlled transmitter for frequencies of 25
32 Mc/s and with a range of 120 miles.
621.396.61 551

Pattern for F.M. Profits: Part 6 — Transmitters.
D. K. De Neut. (FM & Televis.,, Sept. 1948, Vol. 8,
No. 9, pp. 40-43.) Description of the 6 Rural Radio
Network 250-W transmitters operating on {requencies
around 100 Mc/s. The stations are linked by radio
and no land lines are used. The distance between ad-
jacent transmitting stations is 46-75 miles. A 50-W
mobile transmitter with a range of 50 miles enables
any broadcast to reach all partsof the network. A studio
transmitter link included in the system was described
in 3516 of 1948 (Nigg). See also 494 above.

621.396.61 5562
300 Watt Type SK23A Short-Wave Transmitter.-
K. Lutz. (Brown Boveri Rev., March/April 1948, Vol.
35, Nos. 3/4, pp. 91—-94.) A low-power, general-purpose
transmitter for either stationary or mobile operation.
The basic unit consists of a crystal oscillator, an output
stage and power supplies. Additional units such as a
modulator, a variable-frequency oscillator, and remote
control equipment can be added to meet all operating

requirements.

621.390.01 553

The TGS571 Transmitter.—C. P. Cooper. (Mairconi
Rev., July/Sept. 1948, Vol. 11, No. 9o, pp. 78-86.)
The basic design requirements for a general-purpose
remotelyv-controlled transmitter are discussed and their
application to the case of a 500-W transmitter with a
continuous frequency coverage from 2.5-20Mc/s is
considered.

621.396.61 : 621.390.712(494) 554
The New 200 kW Medium-Wave Transmitter for the

Swiss National Broadcasting Station at Beromiinster.

K. Seiler. (Brown Boveri Rev., March/April 1948, Vol. 35,
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Nos. 3/4, pp. 77-81.) Anode modulation of the class-C
output stage is achicved by a specially developed
modulation transformer enabling greater ethciency to be
obtained than that possible with class-B operation of the
former 100-kW transmitter. The valves are heated by
a.c.,, so that rotary converter equipment is unnecessary.
A detailed account will be published when the installa-
tion is completed.

555
AMix. (QST, Aug. 1948,

621 396.61.029.56/.58

807s in Push-Pull.—D. H.
Vol. 32, No. 8, pp. 1115, 108.}) Circuit and construction
details of a shielded stabilized transmitter for the
amateur bands. 3.5-Mc's and 7-Mc/s crystals are used,
followed by a butfer stage to prevent overloading of the
crystal.  Plug-in coil changing is facilitated bv the
hinged lid enclosing the whole of the upper part of the
oscillator. Harmonic filters are included to prevent
interference with television reception.

VALVES AND THERMIONICS

621.314.653 1 621.396.68 556

Sealed Ignitrons for Radio-Transmitter Power Supplies.
—H. E. Zuvers. (Proc. wat. [lectromics Conference,
Chicago, 1947, Vol. 3, pp. 309-321.) The use of ignitrons
as very [ast circuit breakers to protect power supplies
becomes economical above about 100 kW. The new
tetrode ignitron GL-5630 is rated at 20 kV and 50 A ;
six of these in a bridge circuit would supply 3 coo kW
d.c. Output voltage control is achieved by varying the
angle of firing.

6271.385 557

Foreign Vacuum Tubes and High Frequency Techniques.
—~B. L. Griffing. (Proc. nat. Electronics Conference,
Chicago, 1947, Vol. 3, pp. 418 428.) General discussion
of German developments, including metal/ceramic
valves, Heil’s focusing cathode, image storage tubes,
and valves for A 1o cm to A 3 mm.

621.385 : 537.533.8 558

Secondary Electron Suppression.— ). H. Owen Harries.
(Wireless Engr, Sept. 1948, Vol. 25, No. 300, pp. 275-280.)
Theoretical analysis of secondary-clectron radiation in
microwave cavity valves requires drastic simplifving
assumptions ; the undesirable results of secondary-
electron emission appear to be reduced over a consider-
able range of transit angles around = /2. Measurements of
the transfer of power from a modulated electron beam to
an electric ficld in a gap in the presence of secondary
clectrons at transit angles from zero to n are discussed
and compared with the theory. With a recessed target
the transfer cfficiency is considerably higher than with
a plane target and has a maximum value of about 469
at an optimum transit angle of about 0.37.

621.385 : 621.315.2 559

An Ionic Valve for Clearance of Faults in Cables. -
R. Schmidt. (Bull. Soc. frang. Elect., Aug./Sept. 1948,
Vol. 8, No. 84, pp. 430 432.) One type of valve has a
tubular glass c¢nvelope 20 7o0cm long and 3cm in
diameter; the filling is Hg vapour. An oxide cathode is
fitted at one ¢nd and a cvlindrical cup as anode at the
other end. Between anode and cathode there is a set
of auxiliary electrodes which serve as a voltage divider;
their action is assisted by series capacitors connected
between anode and cathode, a spark gap being introduce
between the two capacitors nearest the cathode. Only
about 19 \" are required to maintain an arc in the Hg
vapour in one direction, but no arc can be started in
the opposite direction. A valve of length 63 cm and
with g stages will support a reverse voltage of 200 kV.
The operating temperature should be in the range 18
40°C. Various applications are mentioned.
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621.385: 621.316.722.1 560

Voltage Reference Tube.—(Elect. Iev., Lond., 26th
Nov. 1948, Vol. 143, No. 3705, p. 817.) The Mullard
85A1 tube, in a self-regulated constant-current circuit,
gives a stable voltage that can be used in many cases as
a reference. The ignition voltage is r25 V and the normal
operating voltage 85 V. Stability is within 0.1% up to
100 hours and within 0.2% up to 1000 hours. Tts low
temperature coctficient (— 3.5 mV/ 'C) makes temperature
control unimportant.

621.355.029.63/.64 561

The Experimental Development of 3-cm| Traveling-
Wave Tubes.—]. 5. A. Tomner. (Chalners tekn. Higsk.
Handl., 1948, No. 67, 22 pp. In English)) Output
curves show the beam voltage as a function of the focus-
ing magnetic field. The observed and thcoretical gains
arc compared. The eifect of the potential of the focusing
electrode on the output is also shown. See also 2962
of 1948 (Rydbeck).

621.385.032.216 562

The Relationship between the Emission Constant and
the Apparent Work Function for Various Oxide-Coated
Cathodes.—H. Jacohs, G. Hees & W. P. Crossley.  (Proc.
Inst. Radio Enors, W. I7., Sept. 1948, Vol. 36, No. g,
pp- 1109-1114.) The emission of oxide cathodes on 6
chemically different metal wires was measured over a
period of 300 hours. An empirical emission equation
was found to be as accurate as, and casier to use than,
the conventional Dushman equation ; the logarithm of
the emission constant was found to be the sum of a
constant and a term proportional to the apparent work
function.

621.385.032.210 : 537.533 563
The Emission of Negative Ions from Oxide Coated
Cathodes.— k. H. Sloane & C. 5. Watt. (Proc. plys. Soc.,

1st Sept. 10948, Vol. 61, No. 345, pp. 277-234.) Mass/
charge ratios were determined for a large number
of negative ions from the different cathodes used.

Energy distributicn curves are plotted for the more
intense ion beams ; these permit discrimination between
negative ions produced thermionically and those pro-
duced by bombardment. Results arc also given showing
the dependence of the thermionic ciission on the
cathode temperature, and the vanation of this emission
with time after changes in cathode temperature, accele-
rating field, and cathode surface conditions. The results
arc discussed and compared with those of other workers.

621.385.032.44 564

Series Capacitor Heater Circuits. A. W. Stanley.
(Wireless World, Sept. 1948, Vol. 54, No. 9, pp. 332-334.)
The advantages of such circuits over series resistor
circuits are discussed. There is negligible power loss
and better regulation. Graphical methods of determin-
ing circuit parameters in particular cases are explained.

621.385.1 565
New Miniature ¢ Rimlock > Valves for A.C. Receivers.
J. Roussean. (T.5.F. pour Tous, Sept. 1948, Vol. 24,
No. 239, pp. 2206-233.) Characteristics and complete
data for the ECH4r1 triode-hexode, EAF41  diode-
pentode, EF41 variable-u h.i. pentode, EL41 output
pentode and AZ41 rectifier, with circuits suitable for

their use. See also 3552 of 1948 {Giniaux).

621.385.2 566

Effects of Hydrostatic Pressure on Electron Flow in
Diodes.—\V. C. Hahn. (Proc. Inst. Radio Engrs, W.& IZ.,
Sept. 1948, Vol. 36, No. g, pp. T115-1721.) A single
equation holds from the cathode surface through the

A.40

potential minimum to the anode if the hydrostatic
pressure term, with constant temperature, is included
in the clectron force equation. From this equation the
usual temperature-limited emission formula for maximum
current, the space-charge-limited characteristic and the
transition region from onc to the other may all be
deduced. This result is discussed in relation to transport
theory.

621.385.2 : 621.306.822 567

The Behaviour of a Diode Noise Generator at Ultra
High Frequencies.—A. W. Love. (/. Insin Engrs Aust.
April/Mav 1948, Vol. 20, Nos. 4/5, pp- 33-12.) Discus-
sion of the effects of internal diode impedance and transit
time on the absolute accuracy as a voltage source at
u.h.f. The magnitudes of the cHects are determined
experimentally at 200 Mc/s for a Tyvpe X-6030 noise
diode by comparison with a thermal generator. Noise
output is shown to depend on anode voltage, unless
this is high ecnough to ensure complete temperature
limited operation. 1t is concluded that the X-6030
diode can be used up to about 500 Mc/s with an error
< 1db in noise power output, provided certain pre-
cautions are taken. Analysis shows that a diode built
as a concentric transmission line and terminated at
one end in its characteristic impedance could be used at
still higher frequencies.

621.385.2.032.210 : 621.314.67 568
Power Diodes.—Rowe, Wyke & MacRae. (See 531.)
621.385.3 569

A New 100-Watt Triode for 1000 Mc/s. —W. P.
Bennett, E. A. Eshbach, C. . Haller & W. R. Keve.
(Proc. Inst. Radio Engrs, W. & L., Oct. 1948, Vol. 36,
No. 10, pp. 1290-1302.) The mechanical construction
and mass-production methods are described for the
grounded-grid triode Type 5388, which has coaxial
heater leads and cathode and uses forced-air cooling.
Axial length of the electrode structure is about } inch.
The use of the valve as power oscillator and amplifier
is discussed, with circuit details.
|3

627.385.3 : 621.396.015.14 570
Triodes for Very Short Waves — Oscillators.—Bell,
Gavin, James & Warren. (See 338.)

621.385.3.032.24 : 621.306.822 571

Negative-Grid Partition Noise.—R. L. Bell. (Wureless
Lner, Sept. 1948, Vol. 25, No. 300, pp. 294-297.) In
the conventional negative-grid triode the e.s. field about
the grid is not uniform because of the discrete nature
cf the grid wires. The effect of this on the fluctuations
induced at the grid is analysed. Variations in pulse shape
are shown to cause some u.h.[. noise when the ratio of
the grid-winding pitch to the grid,cathode spacing is
large.

621.385.38 572

A New Line of Thyratrons.—A. W. Coolidge, Jr.
(Proc. nat. Electronics Conference, Chicago, 1947, Vol. 3,
p- 197.) Summary only. A new method of construction
1s claimed to meet various requirements of quick heating,

high peak-to-average current ratio, wide ambient
temperature range, high surge-current rating, dual

grid control, compactness, ruggedness, reliability, and
ow cost. Performance data are included.

621.385.4 : 537.58 578

Space-Charge Effects in Beam Tetrodes and Other
Valves.—C. S. Bull. (J. Instn elect. Fngrs, Part III,
Sept. 1948, Vol. 95, No. 37, p. 362.) Discussion on
2668 of 1948.

WIRELESS ENGINEER, FEBRUARY 1949



621.385.831 : 621.390.822 574

Low-Frequency Noise from Thermionic Valves Working
under Amplifying Conditions.—1:. J. Harris & P. O.
Bishop. (Natfure, Lond., 19th June 1048, Vol. 161,
No. 4103, p. 971.) The intensity of this noise varies
approximatelv inversely as the frequency in the range
10 1 000cC/s. At I 0ooc/s it was not observable above
the shot noise. [t was remarkably constant for difterent
valves.

621.385.832 575

Metal Picture Tube. —(Elecironics, Oct. 19438, Vol. 21,
No. 10, pp. 152, 156.) A 10-inch c.r. tube with a metal
shell, for television receivers. .\ glass neck houses the
electron-gun assembly.

621.385.832:621.396.41 : 621.396.619.10 576

Beam Deflection Tube for Coding in P.C.M.—R. W.
Sears. (Bell Lab. Rec., Oct. 1948, Vol. 26, No. 10,
pp. 411 415.) For the svstem noted in 516 above.
See also 2411 of 1948.

621.385.832 : 621.390.9 577

Three-Dimensional Cathode-Ray Tube Displays.-
E. Parker & P. R. Wallis. (. Instnelect. Engrs, Part 111,
Sept. 1948, Vol. 95, No. 37, pp. 37:—387. Discussion,
pp. 387-390.) The display of threc-dimensional in-
formation 1s considered with particular reference to a
radar system in which a narrow pulsed beam of r.f.
energy is uscd to explore automatically a volumc of
space. Trulv 3-dimensional displays use a mechanical
motion to add a third dimension to the c.r.t. screen.
Perspective displays simulate the same picture without
anv moving mechanisms or stereoscopyv. Oblique
displays obtain the required three coordinates by
combhination of two or more 2-coordinate displavs on
the same c.r. tube. Polvchromatic displavs use colour
to represent a spatial coordinate. Human operator
problems, display sensitivity and applications are also
discussed.

621.396.615.141.2 : 513.761.5 578

Certain Matters concerning Scaling in the Magnetron
with Special Reference to the Relative Efficiency of
Magnetrons of Different Sizes.—W. F. G. Swann. (/.
Franklin Inst., Aug. 1948, Vol. 246, No. 2, pp. 149-157.)

621.396.615.141.2 : 621.396.615.17 579
Pulser and Water Load for High Power Magnetrons.
S. L. Svensson. (Chalmers tekn. Hégsk. Handl., 1948,
No. 68, 27 pp. In English.) The principles of the
linc-modulator type of pulser using diode charging are
discussed and a practical circuit is described. Oscillo-
graph records show the voltage at points in the circuit
and the final pulse shape. The water load consists of a
concentric line, the inner conductor being tapered for
2 wavelengths and surrounded by water contained in a
glass tube. The temperature rise caused by the absorp-
tion of r.[. energy in the water enables peak powers

up to 700 kW to be measured.

621.396.615.142.2 580

The Manufacture of a Reflex Klystron.—D. L. Hollway.
{J. Brit. Instn Radio Engrs, May June 1948, Vol 8,
No. 3, pp. 97-109.) Sec 1519 of 1948.

621.390.6415 : 537.311.33 : 621.315.59 581

Design of Amplifying Crystal Units.—S. Y. White.
(Audio Lngng, N.Y. Sept. 1948, Vol. 32, No. g, pp.
26-27..45.) To obtain the maximum power output
from an amplifying crystal, a high back-voltage is
required because the small contact area of the tungsten
point limits the current to not more than 20 mA. The
production of Ge crystals is described brieflv and several
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assembly designs of the unit are shown, using miniature
valve-base mountings. See also 3065 of 1948 (Rittner),
261 of Januaryv (Bardeen & Brattain), 265 of January
(Wells : White) and 582 below.

621.396.045 : 537.311.33: 621.315.59 582
Experimental Data on Germanium Crystal Amplifiers.-
S. Y. White. (dudio Engng, N.Y., Oct. 1948, Vol. 32,
No. 10, pp. 32--33..52.) An investigation of fundamental
properties, undertaken in the unfultilled hope that
well-known valve theory could be widely applied to
crystal amplitiers.  Unexpected results for untreated
crystals were : (a) lack of contact control reciprocity for
standard 1N34 units; (b) control with negative grid ;
(¢) overshooting te about 500 mA produces increased am-
plification and stability ; (d) lack of heating when passing
high currents. Characteristics of crystals treated by
overshooting and tapping included : («4) increased grid
current ; (b) reduced anode current; (¢} reduced anode
impedance ; (d) constant percentage change in anode
current when controlled by the grid current ; (¢) anode
impedance 15 independent of anode voltage and grid

bias ; (f) grid impedance is largely affected by the anode
circuit conditions.  See also 3531 above and back
references.
621.306.822 583
Valve Noise and Transit Time.—N. Houlding. (Wire
less Engr, Nov. 1948, Vol. 25, No. 302, p. 372.) Comment
on 2420 of 1948 (Campbell, Francis & James).
621.396.822 : 621.392 584

Some Notes on Noise Theory and its Application to
Input Circuit Design.—W. A. Harris. (RC4 Rev.,
Sept. 1945, Vol. g, No. 3, pp. 406—418.) The mechanism
of noise production in a valve is discussed and an
equivalent circuit is analysed to determine the optimum
noise factor under various conditions. The frequencies
corresponding to chosen values of noise factor are given
for several types of valve, and circuit requirements
for obtaining noise factors approximating to the
theoretical values are discussed. See also 2336 of 1942
(Herold).

585

Book Review|-—Arguimbau.

621.385 : 621.392
Vacuum Tube Circuits.

(See 355.)

621.385.1 586
Dutch Report on Transmitting Tube Targets in

Germany. [Book Notice]—B.[.O.S. Miscellaneous Re-

port No. 1o2. H.M. Stationery Office, London, 54 pp.,

4s. 6d. Report of valve production methods and

problems at the principal works in Germany in 1947.
Some valve {vpes are described ; test methods are
outlined and test limits given.

621.385.832 587

The Cathode-Ray Tube and Typical Applications.
Book Review —\Allen B. DuMont Laboratories, Clilton,
N.J., 1948, 63 pp. (PProc. Inst. Radio Engrs, W. & -
Oct. 1948, Vol. 36, No. 10, p. 1269.) A non-technical
discussion, of special value as a reference text for students.

621.396.015.141.2 588

Microwave Magnetrons. Book Review]—G. B.
Collins (Ed.). McGraw-Hill, New York, 1947, 769 pp.,
$9.00. (Flectronics, Sept. 14948, Vol. 21, No. 9, pp. 228,

230.) Volume 6 of the M.I.T. Radiation Laboratory
series. * Upon studying this book, one is impressed
with its uniqueness, scope, and general excellence.

For a worker in the field of microwave magnetrons
it is unquestionably an essential.’

A41



MISCELLANEOQOUS
061.21 : 621.396.1 589
J.T.A.C.: Its Purpose and Program.—(Llecironics,
Sept. 1948, Vol. 21, No. 9, pp. 72-75.) The Joint

Technical Advisory Committee of & engincers has been
appointed bv the RAA. and I.R.E. to advise govern-
ment bodies and industry on the wise use and regulation
of radio facilities.

061.3: 01 590
The Royal Society Scientific Information Conierence.
(Nature, Lond., 215t Aug. 1948, Vol. 162, No. j112,
pp- 279-286.) The Conference was organized in 4
sections to discuss methods of improving and rationalizing
the arrangements for (z) publishing and distributing
original scientific papers, (b) issuing and using abstracts,
(¢) consolidating abstracts and references into con-
tinuously cumulative indexes to assist retrospective
searching of the literature, and (¢) producing and using
periodical reviews of progress in specitic lields. Sum-
maries of the Conference recommendations for cach

section are included. See also 597 below.

526.8471 591
The Construction of Zenithal-Equidistant Maps.
H. T. Mitchell, T. Kilvington & W. E. Thomson. (P.O.
elect. Ingrs’ J.. July 1948, Vol. 41, Part 2, pp. 85-91.)
These maps give the great-circle bearing, distance and
path from their centres to any other point on the earth.
Earliecr maps of this type were constructed by means
of an oblique stercographic graticule {or the centre in
question. More recently, bearings and distances have
been obtained by a graphical mechanical device, the

Navicard, whose use is explained.

621.38/.39 592

The Editors Report on Electronics Park. ]. M.
(Electronics, Oct. 1948, Vol. 21, No. 10, pp. 77-100.)
Description of the organization, arrangements and
facilities available at this General Electric establish-

ment, which serves as a combined headquarters,
engineering cstablishment and manufacturing plant
for electronics.

6271.396.97 593

The Organisation of Broadcasting in the British Zone
of Germany. H. Carleton Creenc. (B.B.C. Quurt.,
Oct. 1948, Vol. 3, No. 3, pp. 129—134.) The broadcasting
organization in the British Zone is known as the Nord-
westdeutscher Rundfunk (NWDR). It serves nearly
3 500000 licence holders, 1s national rather than local
in character, and is cntirely free from party politics.
In the American Zone each Land has its small radio
station with local interests and commercial broadcasting
is permitted. The French radio is frankly an instrument
of French policy and cultural propaganda. In the
Russian Zone broadcasting is an instrument of the
Socialist Unity Party.

The NWDR consists of four stations with transmitters
at Hamburg (1o0kW), Langenburg, near Cologne,
(100 kW), Hanover (20kW), Berlin (5k\W; a 20-kW
station is about to be installed), Flensburg (24 kW) and
Osnabrick (5 kW). Hamburg and Langenburg are
synchronized on 332 m; all the others transmit on 225 m.
A s.w. transmitter at Elmshorn broadcasts in the 41-m
band.

621.396.97 594
Pattern for F.M. Profits: Part 1 — Introduction.
M. McClintock. (FM & Televis., Sept. 1948, Vol. 8,
No. 9, pp. 28, 65.) Discussion of Rural Radio Network
policy for f.m. operation. F.m. broadcasting can
provide new cultural, technical and information services
without disturbing existing commercial a.m. broadcasts.

Sce also 494 above.

A2

621.396.97 : 621.396.619.13 595
Pattern for F.M. Profits: Part 5 — Promotion.
P. Guterman. (FM & Televis., Sept. 1948, Vol §
No. 9, pp. 31-33..64.) Discussion of methods used to
explain the possibilities of the Rural Radio Network
svstem to potential listeners. The scale of charges for
broadcasting time is given. Sce also 494 abov

621.396.97 : 621.396.619.13 596
Pattern for F.M. Profits: Part 4 — Programming.
R. B. Child. (FM & Televis., Sept. 1948, Vol. 8, No. g,
PpP- 34-35.) Rural Radio Network is developing its
programme to serve the specific habits and preferences
of the audience with special attention to the timing of
items such as market prices and local weather reports.
A tvpical programine schedule is given. Sec also 494

above.

obr.3: 001.89 597

[Report of] Royal Society Empire Scientific Conference,
June-July 1946. [Book Notice —The Royal Society,
London, 1948, Vol. 1, 828 pp., Vol. 2, 707 pp., 42s. (for
the 2 vols). (Nature, Lond.. 3oth Oct. 1948, Vol. 162.
No. 4122, p. 679.) TFull report of the Conference noted
in 3828 of 1946.

001.3(1456.3) : 621.390 598

Atti del Congresso Internazionale per il Cinquantenario
della Scoperta Marconiana della Radio. (Proceedings
of the International Conference for the Jubilee of the
Discovery of Radio by Marconi.) (Book Notice]—G.
Bardi, Rome, 951 pp. DPapers rcad and speceches made
at the Confercnce are published in full, each in the
language of its author(s).

41.323.9 1 621.390 599

Dictionnaire de Radiotechnique (en trois langues).
|Boolk Review|—M. Adam. Librairie de la TRadio,
Paris, 700 pp., 530 fr. (Radio tech. Dig., Edn frang.,
June/Aug. 1948, Vol. 2, Nos. 3/4, p. 183.) The main
part serves as a French-English-German lexicon and
defines and describes clearly each radio term and its
derivatives. The second and third parts are respectively
German-French  and  English-French  lexicons  giving
the equivalents of the 1 500- 2 000 words defined in the
first part.

600

621.396
E. K.

Radio Engineering: Vol. 1. [Book Revicw

Sandeman. Chapman & Hall, London, 1947, 775 pp..
455. (Beama f., Aug. 1948, Vol. 55, No. 134, pp. 267
268.) ““ As a reference book for the man of experience

the work is exceedingly good, and even the first eight
introductory chapters fall within this category . . .
Radar and television are not included, but otherwise the
work is virtually a ‘ bible * on radio enginecering.” For
another review sec Nalure, Lond., 8th May 1948, Vol. 161,
No. 4097, p. 706.

621.396 (031) 601
The Radio Amateur’s Handbook. Book Review
‘Headquarters Staff of the American Radio Relayv

League. American Radio Relay League, West Hart{ord,

Conn., 25th edn 1948, 760 pp., $2 in US.A., $2.5¢

elsewhere. (Proc. Imst. Radio Lngrs, W. & E., Aug. 1945,

Vol. 36, No. 8, p. 1010; Wireless World, May 1948,

Vol. 54, No. 5, p. 163.) Most of the material has been

completely rewritten and the overall plan of the book

has been changed.  The number of pages is increased

by 30%. V.h.i. is discussed more comprehensively | a

table of klystrons has been added to the data on American

valves. Previous editions were noted in 1303 and 3385 of

1947.
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ACOUSTICS AND AUDIO FREQUENCIES

016 : 534 602

References to Contemporary Papers on Acoustics.
A. Taber Jones. (]J. acoust. Soc. Amer., Sept. & Nov.
1948, Vol. 20, Nos. 5 & 6, pp. 712-719 & 882-887.)
Continuation of 3286 of 1948.

531-49 603
Electromechanical Feedback.—-j. de Boer & G.

Schenkel. (]. acoust. Soc. Amer., Sept. 1948, Vol. 20,

No. 5, pp. 641-647.) Describes how a mechanical

impedance can be realized electrically.

534 604
Sound Transmission and Noise.—A. J. King. (Nature,

Lond., 25th Sept. 1948, Vol. 162, No. 4117, pp. 499-501.)
Brief details of the papers read at a London Symposium
held by the Acoustics Group of the Physical Society.

534.21 605
Interactions between a Plate and a Sound Field.
R. D. Fay. (J. acoust. Soc. Amer., Sept. 1948, Vol. 20,
No. 5, pp. 620-625.) Discussion of interactions between
Hexural vibrations in the plate and the sound field in

an ambient fluid medium. See also 611 below.

534.21 606

Radiation from a Diaphragm Struck Periodically by
a Light Mass.— M. Strasberg. (/. acoust. Soc. Awmer.,
Sept. 1948, Vol. 20, No. 5, pp. 683-690.) The radiation
consists of a line spectrum with intensity maxima near
the resonant frequencies of the diaphragm. The energy
in the spectruin lies mainly below a frequency which 1s
twice the reciprocal of the timme of contact of the hammer
at each impact. Expressions are developed for the
efficiency of the system.
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607

The Coupling of a Cylindrical Tube to a Half-Infinite
Space.—]. W. Miles. (/. acoust. Soc. Amer., Sept. 1948,
Vol. 20, No. 5, pp. 652-664.) ‘ The radiation resistance
of a semi-infinite space, as seen by a cylindrical tube
through an aperture in an infinite plane, is computed.”
An asymptotic expression for the field at a distance
from the aperture is developed, and reflection and
transmission coefticients are determined in terms of the
radiation admittance.  Numerical results are shown
graphically for the special case of a circular tube and
an infinite slot; these results are compared with those
obtained bv Ravleigh.

534-213.4 608

On the Radiation of Sound into a Circular Tube, with
an Application to Resonators.—U. Ingard. (]. acoust.
Soc. Amer., Sept. 1948, Vol. 20, No. 5, pp. 665 -682.)
See 1 of Januarv.

534.23 534.32L.9 609

The Scattering of Ultrasonic Waves in Water by
Cylindrical Obstacles. L. Bauer, I>. Tamarkin & R. B.
Lindsay. (]. acoust. Soc. A4mer., Nov. 1948, Vol. 20,
No. 6, pp. 858-868.)

534.231.3 610
Acoustic Impedance Matching by Means of Screens.-
I H. Slaymaker & M. E. Hawley. (J. acoust. Soc.
Admer., Nov. 1948, Vol. 20, No. 6, pp. 802-807.) For
operation in air, transmission increases of g db have
heen obtained by correctly placing suitable screens in
front of a crystal transducer. The response curve of a
sharply resonant transducer is only slightly modified; its
directional characteristics are hardly affected. The
results of experiments with woven and perforated screens

of different shapes are discussed.

53424 611
Reflection of Sound from Submerged Plates.—W. ].
Finnev. (/. acoust. Soc. Amer., Sept. 1948, Vol. 20,
No. 5, pp. 626-637.) When high-frequency underwater
sound strikes a submerged steel plate obliquely, ‘ non-
specular ' reflection occurs. The behaviour of this
retlection as a function of frequency, plate dimensions

and angle ot incidence is studied experimentally. See
also 6035 above.
534-321.91 534.373 612

Absorption Measurements of Sound in Sea Water.—
G. J. Thiessen, J. R. Leslie & . W. Simpson. (Canad. |.
Res., Sept. 1948, Vol. 26, Sec. \, No. 5, pp. 306-312.)
The measurements were made with a diverging beam, at
frequencies between 0.35 and 2.3 Mc's.  Absorption
values are somewhat lower than Richardson’s values
(3474 of 1940) for fresh water, but conclusive comparison
is not possible. Advantages of using long distances are
discussed.

534.373 613

The Origin of Sound Absorption in Water and in Sea
Water.—L. N. Liebermann. (/. acoust. Soc. Awmer.

A43



Nov. 1948, Vol. 20, No. 6, pp. 868-873.) At {requencies
below 100 kc/s the absorption in sea water is about
100 times that in pure water, whereas above 1 Mc/s the
absorptions are similar. .\ possible explanation is given.

534:373 614
The Attenuation of Audible Sound in Fog and Smoke. -
V. O. Knudsen, J. V. Wilson & N. S. Anderson. (/.
acoust. Soc. Amer., Nov. 1948, Vol. 20, No. 6, pp.
849-857.) Measurements in artificial fogs or smoke are
in approximate agreement with the theories of Sewell,
Epstemn and Oswatitsch.
534.373 1 534.321.9 1 546.212 615
Ultrasonic Absorption in Water in the Temperature
Range 0°-80°C.—Smith & Beyer. (Ser 686.)

534-43 1 621.395.61 616

Electron Tube Phonograph Pickup. -H. F. Olson &
J. Preston. (Audio I'ngng, N.Y., Aug 1948, Vol 32,
No. 8, pp. 17 20.) Description of a pickup in which
the stvlus is coupled to a valve anode. By using a
conical instead of a cylindrical-rod anode, the effective
mass and mechanical impedance ave very greatly
reduced.  See also 2624 of 1947 (J. V).

534.0 617

A Comparison of the Rayleigh Disk and the Acoustic
Radiometer Methods for the Measurement of Sound-Wave
Energy.—). Hartmann & T. Mortensen. (Phil. Mag.,
May 1948, Vol. 39, No. 292, pp. 377-394.) The two
methods were compared with as high a degree of precision
as possible. The results show the methods to be con-
sistent if the constant in the formula for the pressure
of sound waves incident normally on a wall has the
value 2, a value which has been derived independently
by various authors. The value (1 «) in Ravleigh’s
second formula thus appears to be incorvect.

534.6 618
Reciprocity Calibration of Vibration Probes. - C. T.
Morrow. (/. acoust. Soc. Amer., Nov. 1948, Vol. 20
No. 6, pp. 826-829.)
534.612.4 619
Reciprocity Calibration of Primary Vibration Stan-
dards [transducers].—S. P. Thompson. (]. acoust. Soc.
Amer., Sept. 1948, Vol. 20, No. 5, pp. 637-640.) The
reciprocity method for absolute calibration is shown to
be reliable and accurate up to at least yooc/s. The
design of a set of primary standards is discussed.
334.612.4 620
Reciprocity Free Field Calibration of Microphones to
100 ke/s in Air.—I. Rudnick & M. N. Stein. (/. acoust.
Soc. Amer., Nov. 1948, Vol. 20, No. 6, pp. 818-825.)
34.75 621
The Effect of High Altitude on the Threshold of
Hearing.—H. W. Rudmose, K. C. Clark, F. D. Carlson,
J. C. Eisenstein & R. A. Walker. (J. acoust. Soc. Awmer.,
Nov. 1948, Vol. zo, No. 6, pp. 766-770.) Measurements
at a simulated altitude of 35000 {t, after correction for
changes in the response of the apparatus, show that the
shift in the average threshold of hearing is within
4- 2.5 db of sound pressure level when the density of
the air in the outer and middle ear is decreased to about
a quarter of its sca-level value.

5

534.78 622

The Effects of High Altitude on Speech. —-Ix. C. Clark,
H. W. Rudmose, ]. C. Eisenstein, F. D. Carlson & R. A,
Walker. (J. acoust. Soc. Amer., Nov. 1948, Vol. 20,
No. 6, pp. 776-786) DMeasurements were made at
simulated altitudes up to 40 0oo ft. Voswels and semi-
vowels show a loss in mean square pressure with altitude
roughly proportional to the logarithm of the density
r 1tio, while some consonants are little affected.

A g4

534.78 623
The Masking of Tones by Repeated Bursts of Noise.
G. A. Miller & W. R. Garner. (J. acoust. Soc. Awmer.,
Sept. 1948, Vol. 20, No. 5, pp. 691-696.) See also 2138

of 1948 (Miller & Taylor).

534.851 624
The Light-Pattern Meter.—R. E. Santo. (Pioc. Insi.
Radio Engis, W. & [., Nov. 1048, Vol. 36, No. 11,
PP 1431-1433.) A meter which determines, to within
0.5 db, the amplitudes of sine waves recorded on disks.
See also 1985 of 1947 (Hornbostel).
534.851 : 621.395.813 625
Simplified Dynamic Noise Suppressor.—C. G. McProud.
(Audio Engng, N.Y., Aug. 1948, Vol. 32, No. 8, pp.

22-24..33.) A single reactance valve is connected
directlv across the magnetic pickup. It provides
adequate low-frequency equalization to correct for
average recording characteristics.  For the original

dynamic noise suppressor sec 99t of 1947 (Scott) and
032 of 1948 (Scott).
534.88 626
Sonic Navigation System.—S. K. Rich & \. H. Rosen.
(Electronics, Nov. 1948, Vol. 21, No. II, pp. 92-97.)
A hyperbolic navigation system for harbours and
channels using under-water a.f. pulses from pairs of
transmitters.  The correct course can be followed to
within 50 yards by audio methods, or more accurately
by using meter equipment.

621.395.61/.02 627
A 100 ke/s Underwater Magnetostrictive Transducer.-
L. Camp, R. Vincent & F. du Breuil. (/. acoust. Soc.
Awmer., Sept. 1048, Vol. 20, No. 5, pp.- 611-615.) A
diaphragm is driven by a sct of 32 magnetostriction
units excited in phasc and with amplitudes graded so
as to give a half-amplitude width for the main beam ot
20°, with secondary lobes 30 db down. The laminations
used are of 2z V permendur, magnetized by a half-cvcle
surge current through the windings. For remanence
operation an efficiency of 50% is possible with a maximum

driving power of 40 W. See also 628 below.

621.395.61/.62 628

Lamination Designs for Magnetostrictive Underwater
Electroacoustic Transducers.—L. Camp. (]. acous!.
Soc. Amer., Sept. 1948, Vol. 20, No. 5, pp. 616 619,
A theory of lamination design for transducers having a
plane piston-like radiating face. Experimental data
show how well the theory predicts operating character-
istics. See also 627 above.

621.395.61/.62 629
Note on the Impedance Variations of an Electro-Acoustic

Transducer in a Reflecting Field. —S. Byard. (Proc. phys.

Soc., 1st Nov. 1948, Vol. 61, No. 347, pp- 478-180)

621.395.61 630
Phase Characteristics of Condenser Microphones.
F. M. Wiener. (/. acoust. Soc. Amer., Sept. 1948, Vol. 20,

No. 5. p- 707)
621.395.623.8 631
New Theater [cinema] Loudspeaker System.—IH. I
Hopkins & C. R. Keith. (/. Sec. Mol. Pict. Engrs,
Oct. 1948, Vol. 51, No. 4, pp. 385-398.) A general
discussion of the requirements for good reproduction
and a description of a double system having a crossover
frequency of 800 ¢/s and using sectoral horns to give a
wide angle of coverage at high frequencies.

621.395.625 632

The Recording and Reproduction of Sound : Parts
18-22.—0. Read: O. Read & R. Endall. (Radio News,
Aug.—~Dec. 1948, Vol. 40, Nos. 2-6, pp. 46-51. . 140, 48-49,
56-57. 89, 50 -51..158 & 48-50..124.) Part i3 IFactors
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affecting reproducers at a.f.  Part 19: Design data for
scries and parallel filter networks and constant-resistance
networks. DPart zo: RC tone control svstems.  Part 21:
a.f. correction. Part 22: Loudspeaker cabinets and
baffles. Parts 14-17: 2706 of 1948,

621.395.625 633

35-mm Magnetic Recording System.—I. Masterson.
(J. Soc. Mot. Pict. I'ngrs, Nov. 1948, Vol. 51, No. 5,
PpP. 481-488.) Discussion ol the design and performance
of conversion apparatus to adapt a well-known 35-mm
sound recorder for magnetic recording.

621.395.625(083.74) : 621.317.79 : 621.305.513 634
Proposed Standards for the Measurement of Dis-
tortion in Sound Recording.—(See 791.)

621.395.625.3 635

Optimum High-Frequency Bias in Magnetic Recording.
—G. L. Dimmick & S. W. Johnson. (. Soc. Mot. Pict.
Engrs, Nov. 1948, Vol. 51, No. 5, pp. 489-499. Dis-
cussion, pp. 499-500.) “An experimental study was
made of magnetic tapes and films produced by several
manufacturers. The eifects of hias current upon the
frequency characteristic, the reproducing level, and the
harmonic distortion are shown.”

621.395.625.3 636
Magnetic Field Distribution of a Ring Recording Head.
S. J. Begun. (Audio Iingng, N.Y., Dec. 1948, Vol. 32,

No. 12, pp. 11-13, 39.) The components of the magnetic

field acting on the recording medium are determined

graphically ; accuracv is adequate.

AERIALS AND TRANSMISSION LINES

621.315 637

High-Frequency Polyphase Transmission Line. —C. T.
Tai. (Proc. Inst. Radio Eners, W. & I., Nov. 1948,
Vol. 36, No. 11, pp. 1370-1375.) Formulae for the
characteristic impedance of the polyphase transmission
line and single-phase multi-wire line are found by the
vector potential method.

621.392.261 638

Analysis _and Performance of Waveguide-Hybrid
Rings for Microwaves.—H. T. Budenbom. (Bell Syst.
tech. [., July 1948, Vol. 27, No. 3, pp. 473—486.) The
rings are considered as re-entrant transmission lines,
which are transformed into equivalent T- or lattice-
network sections. Determinanial methods of analysis
are used.  Experimental results obtained from a care-
{ully constructed sample of each of two specific tvpes
agree satisfactorily with the theorv. Another account
noted in 2443 of 1948.

621.392.26%1 639

Theory of Slots in Rectangular Wave-Guides.—A. F.
Stevenson. (]. appl. Phys., Jan. 1948, Vol. 19, No. 1,
pPp- 24-38.) Equations are developed for the field
generated in a waveguide of arbitrary section by an
assigned tangential electric field in the wall of the wave-
guide. The analogy with a transmission line is established,
detailed formulae being given for the reflection and trans-
mission coefficients and for the voltage amplitude
generated in the slot by a given incident wave. The
transmission coefficients can in part be calculated simply
from energy considerations, and expressions are derived
for the conductance of a slot when it is equivalent to
a series or shunt element in a transmission line. Guide-
to-guide coupling is considered and equations are
developed for the voltage amplitudes in the various slots
of an array.
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621.392.26%1 640

Scattering of Electromagnetic Radiation by a Thin
Circular Ring in a Circular Wave Guide.—P. Feuer &
E. S. Akeley. (/. appl. Phvs., Jan. 1948, Vol. 19, No. 1,

pp- 39—47.) The waveguide walls and the ring are
assumed to be perfectly conducting. Approximate
formulae are obtained for the TIZ, ; wave which give the
scattering cross - section, resonance maximum, and
half-width as a function of the width of the ring.

621.392.26% 641

Remarks on Slow Waves in Cylindrical Guides.—
A. A. Oliner. (/. appl. Phys., Jan. 1943, Vol. 19, No. 1,
pp. rog-110.) .\ letter indicating («) a simpler method
than that of Pincherle (1 of 1945) or Frankel (22 of 1948)
for determining the values of dielectric constants and
radii necessary for a given phase velocity, (b) the
existence of curves which greatly reduce the work of
calculation. See also 334 of 1948 (Bruck & Wicher).

621.392.52 1 621.396.662.3 642
Low-Pass Filters Using Coaxial Transmission Lines
as Elements.—Mode. (See 6S50.)

621.396.67 643

Characteristics of Helical Antennas Radiating in the
Axial Mode. —J. D. Kraus & J. C. Williamson. (/. appl.
Phys.,, Jan. 1948, Vol. 19, No. 1, pp. 87 96.) A
theoretical and experimental investigation of the
radiating modes when the helix diameter is 0.2 A 0.5 A
and the pitch as high as 0.5 2. In the axial mode the
helix behaves as a beam aerial and the radiation is
nearly circularly polarized ; for a given helix this
mode can persist over a considerable frequency range.
See also 650 below.

621.396.67 644

The Conical Dipole of Wide Angle.—P. D. P. Smith.
(J. appl. Phys., Jan. 1948, Vol. 19, No. 1, pp. 11-23.)
A method of calculating the admittance of dipoles
consisting of complete cones whose semi-angles lie between
o~ and 9o . The theory uses the orthogonal properties
ot Legendre tunctions and their derivatives to make the
tangential component of the outside field vanish over
the spherical end surfaces of the dipoles and to make the
inside and outside fields fit at the boundary sphere. An
approximate formula is also developed which agrees
reasonably well with that of Schelkunoff for the impe-
dance of a thin conical dipole and with that of Stratton
and Chu for the impedance of a spherical radiator.

621.396.67 645
Antenna Design for Television and F.M. Reception.-
F. A. Kolster. (Proc. Iust. Radio Engrs, W. & E.,
Nov. 1948, Vol. 36, No. 11, p- 1363.) Correction to

formula in 305 of Fcbruary.

621.396.67: 621.392.26% 646
The Field Surrounding an Antenna in a Waveguide.
J. S. Gooden. (J. Iustm elect. Engrs, Part 111, Sept.
1948, Vol. 95, No. 37, pp. 346-350; summary, ibid.,
Part I, Oct. 1948, Vol. 95, No. 94, p. 454.) An approxi
mate method is described for obtaining the maximum
electric field strength surrounding such an aerial.
Formulae are ¢iven for the circular guide; results for

rectangular waveguides are shown graphically.

621.396.67 : 621.396.97 : 621.396.812.3 647

An Antenna for Controlling the Nonfading Range of
Broadcasting Stations. C. L. Jetters. (Proc. Inst.
Radio Enmgrs, W. & [E., Nov. 1948, Vol. 36, No. 11,
pp- 1426-1431.) The aerial consists of two vertical
elements, one at ground level and the other directly
above it. By altering the ratio of the currents in the
two sections the angle above which the radiated energy is
a minimum can be varied from 40° to 60°. Theorctical per-
formance was checked by measurements on a scale model,
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621.390.671 648

Mutual Impedance of Parallel Aerials. -G. Barzilai.
(Wireless I'ngr, Nov. 1948, Vol. 25, No. 302, pp. 343-352.)
Formulae are given for two vertical aerials of different
lengths terminated at a perfectly conducting plane.
Sinusoidal current distribution is assumed. Results
obtained from the formulac are compared with those
obtained by a graphical method of integration. Graphs
illustrate the behaviour of a driven acrial with a parasitic
element of various lengths.  See also 658 of 1948 (Cox).

621.396.671 649

Rhombic Aerial Design Chart.—Jt. Il Barker.
(Wireless Lngr, Nov. 1948, Vol. 25, No. 302, pp. 36I
309.) The equation for the angle of clevation at which
the gain of the horizontal rhombic aerial is a maximum
is solved by a graphical method for the vertical plane
containing the major axis. The etfects of variation ot
aerial dimensions, frequency, and height on the relative
gain are calculated. The small correction due to the
finite conductivity and diclectric constant of the carth
is discussed.

021.396.677 650
Measured Impedances of Helical Beam Amntennas.
0. |. Glasser & ). D. Kraus. (/. appl. Phys., Feb. 1948,
Vol. 19, No. 2, pp. 193-197.) The results of measure-
ments at frequencies of 300-500 Mc/s are analysed.
The aerials are suitable for wide-band applications.

see also 3033 of 1947 (Kraus) and 043 above.

CIRCUITS AND CIRCUIT ELEMENTS

621.3.015.3 1 621.392 651

Simple Relations for Calculating Certain Transient
Responses.—W. Cunningham. (J. appl. Phvs.,
March 1946, Vol. 19, No. 3, pp. 251-256.) The response
of a linear transmission system to a step voltage or an
impulse is related directly to its steady-state response
to a sinusoidal signal of variable frequency. IEmpirical
equations connecting the two responses are given and
discussed ; they may be expected to be accurate within
259 and are uscful in preliminary design work or for
checking exact but tedious calculations.

652

The Exact Solution for the Compensation of Transient

Distortion in Networks. 1. C. Lspley. (Onde élect.,

Dec. 1948, Vol. 28, No. 261, pp. 401-462.) Summary

only. Brief discussion of a method based on equivalent
circuits.

621.3.015.3:621.392

©21.3.015.3:621.392 653
The Transient Response of Damped Linear Networks
with Particular Regard to Wideband Amplifiers.
W. C. Elmore. (J. appl. Phys., Jan. 1948, Vol. 19,
No. 1, pp. 55-63.) When the response to an applied
unit step tunction consists of a monotonic rise to a final
constant value, the delay time and rise time are defined
in such a way that they may be simply computed fron:
the Laplace system function of the network.  The method
is applied to low-pass multi-stage wide-band amplifiers.

621.3.094 654

Attenuation and Phase Distortion and their Influence
on the Establishment of Television Signals.—G. Fuchs
& V. Baranov. (Onde élect., Dec. 1948, Vol. 28, No. 2671,
pPp- 463—406.) Summary only. Formulae for the general
solution of problems relating to the transient behaviour
of a transmission system are applied first to the case of
transmission through a section of coaxial cable and then
to a complete transmission system.

A .46

621.314.260:621.313.3 655

Parallel Operation of Aircraft Alternators Using
Electronic Frequency Changers.—-O. L. Bowlus &
P. T. Nims. (Trans. Awmer. Inst. elect. Ingrs, 1947,

Vol. 66, pp. 31-38.) Preliminary development work.

See also 2178 of 1948.

621.314.37 656
Some Fundamentals of a Theory of the Transductor
or Magnetic Amplifier.—A. U. Lamm. (Trans. Amner.

Iust. elect. Fngrs, 1947, Vol. 66, pp. 1078-1085.) The
combination of the d.c. presaturated reactor with
the metal rectitier is studied assuming an idealized

magnetization curve.  Two typical connections are
chosen as examples. Dynamic response and applica:
tions to voltage and current regulation are considered.
A few German and Swedish references are given.

621.314.6 657

The Constancy of Small Rectifiers.—I). G. Tucker &
G. F. Machen. (/. sci. Instrum., Nov. 1948, Vol. 25,
No. rt1, pp. 369-371.) The backward resistance of
varions tyvpes of rectifier is much more variable than
the forward resistance, either from one rectifier to
another of the same tvpe or as regards change with
temperature.

021.318.4.028.4 658
Data on the High-Frequency Resistance of Coils.
W. IF. Witzig. (Ivans. Amer. Inst. elect. Engrs, 1947,
Vol. 66, pp. 764 709.) From measured resistance
values for several coils, an approximate method of
determining the resistance of coils wound with flat strip
or tubing is derived. TFactors affecting resistance are

discussed.

621.318.572 659
A Tripping Circuit for a Multi-Stage Surge Generator.
. L. White. (/. sei. Instrion., Sept. 1948, Vol. 3,
No. 9, pp. 307-300.) A Lv. impulsc is applied to the
grid of a thyratron and simultancously to the sweep
circuit of a c.r.o. The thyratron transmits a delaved
impulse to an extra sphere in the centre of the first
sphere gap of the generator, so that hreakdown occurs

at any desived instant.

621.318.572 1 539.10.08 660

Electronic Counters for Impulses. -P. Naslin & A.
Peuteman.  (Rev. gén. Llect., Oct. 1948, Vol. 57, No. 10.
pp. 417-431.) -\ decade svstem of thyratrons is described
and many developments from  the simple flip-flop
circuit are (iscussed, including the kEccles-]Jordan
circuit, various binary decade systems and a ring decade
svstem using pentodes. .\ generalized flip-flop circuit
with 5 stable states uses 5 triodes with suitable inter-

connections. Applications of counters are bricflv out-

hined.

621.319.4 : 0621.315.014 1 62i.315.59 661
The Dielectric Properties of Cellulose Insulation

Impregnated with Semiconducting Liquids.—Clark. (See

747

621.319.4 1 621.315.614.015.5 662

The Probable Breakdown Voltage of Paper Dielectric

Capacitors.—Brooks. (See 748.)
621.310.1(43) 663
German Radio Capacitors.—S. J. Borgars. (Llectronic

I'ngng, Nov. 1948, Vol. 20, No. 249. pp. 355-357.) A
review of the characteristics and construction of capaci-
tors with paper, ceramic, synthetic-mica, polystyrene,
electrolvte or air diclectric. Ceramics arce cxtensively
used, with glass or glazed ceramics for terminal seals and
chlorinated naphthalenc as an impregnant. A 4-gang
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variable capacitor uses die-cast Mg alloy for the main
metal parts, with annular peripheral grooves in the rotor
vanes for trimming purposes. In one tvpe of variable
capacitor, temperaturc changes cause equal axial
displacements of the rotors and stators, so that the
temperature coetficient is low. See also B.1.O.S. final
reports Nos. 226, 563, 567, 893 and 1459.

621.392 : 003.62 664

Circuit Symbols.—L. H. Bainbridge-Bell. (Wiieless
World, Dec. 1048, Vol. 54, No. 12, pp. 437 43%.) A
general review of the British Standards lnstitution
publication BSs30: ' Graphical Symbols for Tele-
communications . Arguments in favour of retaining a
large number of symbols are put forward. Nine new
symbols not appearing in previous editions are explained.
See also 2737 of 1948.

621.392.43 665

Wide-Band Matching by Means of Several Intermediate
Elements.—H. Aberdam. (Onde élect., Dec. 1948,
Vol. 28, No. 261, pp. 474-481.) Mathematical analysis
shows that matching by means of two intermediate
transformers, such as A/4 elements, diminishes very
considerably the cnergy losses by reflection in a given
frcquency band. In a particular example considered,
this reduction is about 9oY, for an octave band of
frequencies. This problem has been studied in Germany
by O. Zinke (Grundlagen der Breitbandantennenanlagen)
and W. Pauls (Berechnung und Aufbau von Breitband-
leistungstransformatoren).

621.392.52 666
Network Analysis involving Realizable Filter Functions.
D. IX. C. MacDonald. (Phil. Mag., Feb. 1947, Vol. 38,

No. 277, pp. 115-131.) The evaluation of the integrals
obtained from the analysis of the response of a network
to a given stimulus is difficult. The problem of the low-
pass filter is discussed, and a family of ‘ physically
realizable " filter functions is obtained. Various com-
binations of this family will give approximations to
practical filter functions.

621.396.011 : 537.291 667
On the Theory of Electron Beam H.F. Oscillators.
G. Ya. Myakishev. (Zh. tekh. Fiz., Aug. 1948, Vol. 18
No. & pp. 1003-10068. In Russian.) An electron beam
1s subjected to a disturbance between two grids and the
propagation of the resulting modulation of the charge
density, current and kincetic energy along the beam is
investigated mathematically. Discussion of (a) propaga-
tion of modulation with and without allowance for
the interaction of electrons, and (b) the case of a beam
of finite length, is based on an equation (proposed by

Vlasov) determining the distribution of electrons.

621.306.611 : 621.310.72¢9 668
Synchronization of Controlled Relaxation Oscillators. -
O. I. Butler. (Pril. Mag., July 1948, Vol. 39, No. 294,
pp. 518-528.) Harker (3879 of 1938) has shown that
synchronization can be realized for the linear-timebase
tvpe of oscillator. The phenomena of svnchronization
are here investigated quantitativelv. A method of
synchronization materially different from Harker’s is
shown to be also practicable. A measure of the rigidity
of the ‘ synchronous lock * is obtained which allows the
effect of changing conditions of operation to be more

definitely assessed.

621.396.611 : 621.396.014y.13 669

Frequency Modulation of Variable Frequency Oscil-
lators.—N. F. Vollerner. (Radiotekhnika, Moscow,
Julv/Aug. 1948, Vol. 3, No. 4, pp. 47-55. In Russian.)
‘Howling’ RC oscillators are considered and a brief
analysis of the operation of a typical circuit is given,
with experimental verification.
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621.396.011.1 : 621.317.0 670
The Response of a Resonant System to a Gliding Tone.
N. F. Barber & F. Ursell. (Phil. Mag., May 1948,
Vol. 39, No. 292, pp. 345-361.) The response of an
oscillatory system to a tone whose frequency slowly
increases or decreases is discussed. The variation of
amplitude near resonance depends on a single para-
meter §. Such an oscillatory svstem can be used as a
frequency analyser (203 of 1947) whose resolving power
is highest if 8 has a certain value. Similar results are
obtained when a tone of fixed frequency acts upon a

resonant systemn whose natural {requency is slowly
changed. See also 671 below.
621.396.611.1 : 621.317.6 671

Response of Linear Resonant Systems to Excitation of
a Frequency Varying Linearly with Time. -G. Hok.
(/. appl. Phys., March 1948, Vol. 19, No. 3, pp. 242-250.)
" A general solution of this problem is obtained by means
of Laplacian transforms. The resulting complex function
1s evaluated numerically, and universal response curves
are presented in order to facilitate the application of the
solution to simple or complicated electrical networks as
well as to other resonant systems represented by equiva-
lent networks.”  See also 670 above.

621.396.611.3 672
Parabolic Loci for Two Tuned Coupled Circuits.
S. Chang. (Proc. Inst. Radio Lngrs, W. & [£., Nov. 1048,
Vol. 36, No. 11, pp. 1384-1388.) Under certain restric-
tions, the reciprocal of the response {unction, or its
equivalent, leads to parabolic loci in the complex plane.
Design methods for coupled circuits are based on the

geometry of the parabola.

621.396.611.3 673
Coupled Circuits for High and Medium Frequencies.
L. de Valroger. (Lev. tech. Comp. frang. Thomson-
Houslon, Sept. 1948, No. 11, pp. 17-45. In French,
with English summary.) \ general svstem of curves is
developed which greatly facilitates the determination of
the selectivity and phase distortion for a system of
coupled circuits with any tvpe of coupling and imped-
ances of any value. The curves can be used for all cases
where the pass-band is not excessively large. One such
system of curves is particularly useful for the coupled
circuits of receivers. Large errors prohibit the use of
the curves for the case of very large bandwidths : for
this a new method of calculation is given, which gives
fairlv quickly and without approximations the values

of the various impedances of the circuits.

621.396.645 674

Fundamental Relations for Transmitter Amplifiers
with Wide-Band H.F. Modulation and using Ordinary
Valves. ). Fagot. (Onde élect., Oct. 1948, Vol. 28,
Nos. 258/259, pp. 376-378.) Summary only. Formulae
for output power and power gain per stage are derived
and applied to obtain improved performance of trans-
mitter amplifiers bv modification of either the output
stage or the intermediate circuits.

621.396.645 875

On the Equivalence of H.F. and L.F. Amplifiers. —
5. I. Evtyanov. (Radiotekinika, Moscow, July/Aug.
1948, Vol. 3, No. 4, pp. 26-33. In Russian.) Tuncd
lincar amplifiers arc considered. The relationship
between the instantaneous values of input and output
voltage is comparced with that between the complex
envelopes of these quantities for a h.f. amplifier, taking
into account the frequency displacement of the input
voltage from the resonance frequency of the amplifier.
The condition for a Lf. amplifier circuit to be equivalent
to a hf amplifier circuit is deduced. Equivalent
circuits and transmission coefficients are tabulated for 3
ditferent h {. circuits. Transient phenomena are discussed.
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621.390.645 : 518.4 676
Graphical Analysis of Cathode-Coupled Amplifiers.
H. A. Watson. (Canad. J. Res., Aug. 1948, Vol. 20,
Sec. F, No. 8, pp. 340-346.) A method of design and
gain calculation based on data obtained from the anode
characteristic curves. The method can be used to
predict performance and to determine the zero-signal

operating conditions.

621.396.645 : 621.396.828.1 677
Heater Supplies for Amplifier Hum Reduction.
F. W. Smith. (dudio Engng, N.Y., Aug. 1948, Vol. 32,
No. 8, pp. 26 27, 35.) The best solution of the hum
problem is to use either d.c. or h.i. a.c. for the valve

heaters.  Typical supply units are described.

621.396.6.45.36 678

The See-Saw Circuit Again.—]. McG. Sowerby.
(Wireless World, Dec. 1048, Vol. 54, No. 12, pP. 447 449.)
Diagrams with explanations of three such circuits are
given, together with a set of design curves for the T
see-saw and an appendix containing uscful formulae.
Various applications of these circuits are discussed.
See also 2212 of 1948 (Cocking).

621.396.662.3 679
Wide Band Crystal Filter for Carrier Program Circuits.-
F. E. Stehlik. (Bell/ Lab. Rec., Nov. 1948, Vol. 26, No. 11,
Pp. 462—465.) The exacting requirements to be met by
such filters are discussed. The filter consists of two
complex lattice sections containing crystal elements and
two ladder sections containing coils and capacitors.
Each lattice section requires 22 crystal elements. Inser-
tion loss and delay distortion characteristics are shown
for a filter passing the lower sideband of an 88-kc/s

carrier.

621.396.662.3 : 621.392.52 680

Low-Pass Filters Using Coaxial Transmission Lines as
Elements.. D. E. MNode. (Proc. Inst. Radio FEwugrs,
W. & E., Nov. 1948, Vol. 36, No. 11, pp. 1376-1333.)
Four transmission-line low-pass filter designs are given
which specify the mechanical dimensions required for
constructing filters with pass-bands as large as 4 000 Mc/s.

621.396.813 : 621.396.645 681

On the Reduction of Phase Distortion in Stagger-Tuned
Amplifiers.—]. Laplume. (C. R. Acad. Seci., Paris,
4th Oct. 1948, Vol. 227, No. 14, pp. 675-677.) All even
harmonics will be practically annulled when the reson-
ance frequencies of the different circuits are symmetrical
with respect to the mean frequency. For the case of
2 tuned circuits, the third harmonic of the mean fre-
quency can also be eliminated if 3/4 = 2y/3, where
4 (= }|m2 — mi]) is the difference between the mean
frequency and that of either of the circuits, and
B(= 7/Q) is the pass band at 3 db. The first harmonic
not annulled is thus the fifth. With 3 circuits, both the
third and fitth harmonics can be annulled. The first
two circuits are again symmetrical with respect to the
mean frequency, to which the third circuit is tuned. The
pass band B, for the first two circuits and that (Bj) for
the third should be such that B,/4= 2.097 and
B,/4 = 2.647. In both cases the amplitude curve is

rather rounded. See also 40 of January.
621.397.645 ) 682
Pentriode Amplifiers.—I1. M. Zeidler & ]. D. Noe.

(Proc. Inst. Radio Engrs, W. & L., Nov. 1948, Vol. 36,
No. 11, pp. 1332-1338.) Description of two video-
amplifier circuits in which the phase-shift and de-
generative decrease in gain caused by inefficient screen-
grid and cathode by-pass circuits are eliminated through-
out the frequency range. Small mica capacitors are used
where possible instead of bulky electrolytic ones.

A48

GENERAL PRYSICS

53.081 -~ 621.3.081 683

Units.—(Bull. Soc. frang. Elect., Dec. 1948, Vol. 8,
No. 87, pp. 557-581.) Full discussion on 1006 of 1948
(Budeanu) and rooy of 1948 (Grivet).

53.081 -~ 621.3.081 684
Electromagnetic Units and Definitions. —G. Stedman.
(Wireless World, Nov. 1948, Vol. 54, No. 11, pp. 400 -109.)
Discussion of the reasons underlving the changes in
accepted standards noted in 2833 and 2834 of 1947.

530.102 : 519.2 685
The Restricted Problem of the Random Walk.
A. N. Gordon. (Phil. Mag., Julv 1948, Vol. 39, No. 204,
pp. 572-575.) Comment on 627 of 1944 (Silberstein).
A simple solution is proposed which does not involve

difference equations. This is then extended to any
number of dimensions.
534.373 1 534-321.9: 546.212 686

Ultrasonic Absorption in Water in the Temperature
Range 0°-80°C. M. C. Smith & R. T. Bever. (/.
acoust. Soc. Amer., Sept. 1948, Vol. 20, No. 5, pp. 608
610) Experimental values for 6 frequencies between
12.25 and 40.50 Mc/s agree with Hall’s calculated values
(2774 of 1948) within the limits of experimental error.

§37.212 : 621.392.029.64 687

The Electrical Field of a Point Charge inside a Cylinder,
in connection with Wave-Guide Theory.—C. J. Bouwkamp
& N. G. de Bruijn. (J. appl. Phys., Jan. 1948, Vol. 19,
No. 1, p. 105.) Corrections to 78 of 1948.

537-291 688

Graphical Methods for Tracing Electron Trajectories.—
R. Musson-Genon.  (Onde élect., Dec. 1948, Vol 28,
No. 261, pp. 469 -473.) Methods giving results of
different orders of approximation are discussed and an
accurate method based on Taylor series, including terms
of the 4th order, is described, together with a mechanical
device with which the necessary determinations can
be carricd out hoth quickly and accurately.

537291 689

Possible Fluctuations in Electron Streams due to
Ions.—J. R. Pierce. (/. appl. Phys., March 194%, Vol. 19,
No. 3, pp. 231-236.) Theory predicts that disturbances
in an electron stream containing ions will build up in the
direction of electron motion. Experiment shows the
existence of oscillations which roughly correspond to
the theory.

537.525.029.64 690
Electrical Breakdown of a Gas between Coaxial
Cylinders at Microwave Frequencies.—M. A. Herlin &

S. C. Brown. (Phys. Rev., 15th Oct. 1948, Vol. 74,
No. 8, pp. 910-913.) Continuation of 3390 of 1948.
Experimental values obtained for the ionization rate
between parallel plates are applied to the computation
of breakdown voltages of air betwceen coaxial cylinders.
Graphs of the values of this voltage as a function of air
pressure arc obtained, both theoretically and experi-
mentally, for a coaxial cavity resonant for A 9.6 cm.
The agrecment is sufficient to justify the original
postulates.

538.1 691

Methods of Electromagnetic Field Analysis.—S. A.
Schellunolf. (Bell Syst. tech. J., July 1948, Vol. 27,
No. 3, pp- 487-509.) A discussion of the fundamental
conceptions underlying the application of e.m. field
theory to practical systems. The points of contact
between field and circuit theory are stressed and the
properties of free space, transmission lines, aerials
and waveguides are discussed in terms of the field
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theory. The relationship between Kirchhoff’s equations
and Maxwell’s field equations is indicated, and some
differences between a network of lumped elements and
a continuous network are explained by means of the
complex impedance planc.

538.3.001.572 692

Theory of Models of Electromagnetic Systems.—
G. Sinclair. (Proc. Inst. Radio Engrs, W. & ., Nov.
1948, Vol. 36, No. 11, pp. 1364-1370.) Discussion of the
conditions necessary so that model measurements can
be made on an absolute instecad of a relative basis.

538.569.4 693
Minimum Detectable Absorption in Microwave Spectro-
scopy and an Analysis of the Stark Modulation Method.—
W. D. Hershberger. (f. appl. Phys., April 1948, Vol
19, No. 4, pp. 411-419.)
538.69 694
On the Influence of a Homogeneous Longitudinal
Magnetic Field on Radiation [from Ra-1:].—F. Ehrenhaft
& R. Herzog. (C.R. Acad. Sci., Paris, 27th Sept.
1948, Vol. 227, No. 13, pp. 626-627.) The penetrating
power of the radiation from a Ra preparation (mainly
Ra-F) on the face of the south pole of an electromagnet
was delinitely increased by switching on the field. Sece
also 1020 of 1948 (Ehrenhaft).

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA
521.15:523.7 695
On the Angular Momentum of the Sun. - -S. Lundqvist.
(Ark. Mat. Astr. Fys., 21st Sept. 1948, Vol. 35, Part 3,
Section A, No. 27, 6 pp. In English.)

323.72.020.5 : 621.396.822 696

The Generation of Radio-Frequency Radiation in the
Sun.— M. Rvle. (Proc. roy. Soc. A, 12th Nov. 10948,
Vol. 195, No. 1040, pp. $2-97.) Under normal con-
ditions the radiation has random polarization, and the
minimum intensity observed for f{requencies below
200 Mc/s corresponds to a Dblack-body source at about
10% °IX. When sunspots occur, the intensity increases and
corresponds to a source temperature of ro* to 10 K,
and the radiation is circularly polarized. The ex-
perimental results are considered theoretically, and
explained in terms of the acceleration of clectrons in
the solar atmosphere.  Magnoeto-ionic theory indicates
several regions in the solar atmosphere above a sunspot
where intense absorption (and therciore inteunse radia-
tion) occurs. Radiation at the {requency of free gyration
of electrons in the magnetic field is intense, but can
only travel towards the centre of the sun. A low-
altitude high-density region of appreciable absorption
coelficient can emit circularly polarized radiation
corresponding to that of the ordinary wave of the
magneto-ionic theorv. A second region, situated at a
greater height, absorbs the extraordinary component.
Normally the absorption coefficient in this region is
insutficient for the radiation to approach the equilibrium
intensity, but elevation of prominence material may
greatly increase the intensity of the extraordinary
radiation so that it predominates.

523.72.029.63 .64 : 621.396.822 697

Observation of a Solar Noise Burst at 9500 Mc/s and
a Coincident Solar Flare.— M. Schulkin, I, T. Haddock,
K. M. Decker, C. H. Mavar & J. P. Hagen. (Phys.
Rev., 15t Oct. 1948, Vol. 74, No. 7, p. 830.) Solar noise
bursts at 25, 50, 75, 110, 480 and g 500 Mc/s were observed
on 29th Julv 1948 simultancously with the eruption of
a very bright solar flare and with the commencement of
an ionospheric disturbance. A microwave radiometer
with a 10-ft paraboloid aerial, having a beam width
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of about 0.7°, was used for the observations on g 500
Mc/s; the aerial temperature readings for the sun rose
from about 2 145°K to over 4 ooo’K within 20 sec.
Brief details are given of the personnel and apparatus
involved in the other observations.

523.72.029.63 : 621.396.822 : 523.752 698

Observation of Remarkable Pertubations of Solar
Radiation on Decimetre Waves.—]. Houtgast & M.
Laffineur. (C. R. Acad. Sci., Paris, 11th Oct. 1948, Vol.
227, No. 15, pp. 717-713.) The continuous record of
solar radiation at A 54.5 cm obtained with the help of
a large (7.5-m) parabolic reflector, showed on 17th
Sept. 1948 an increase of intensity up to 3 times the
normal mean value. The occurrence of this increase
coincided with a chromospheric cruption observed at
Greenwich. Short-wave cominunications were in-
terrupted at the same time. Other perturbations
occurred during a period of 14 hours on 4th Oct. 1948.

523.746  1740/1948 7 699

Tables on Sunspot-Frequency for 1749-1948.—E. H.
Munro. (lerr. Magn. atwmos. Elect., Sept. 1948, Vol. 53,
No. 3, pp. 241 240.)

523.746 “ 1947 " 700

Final Relative Sunspot-Numbers for 1947.—M. Wald-
meier. (Terr. Magn. atmos. Elect., Sept. 1048, Vol. 53,
No. 3, pp- 205-267.)

523.746 ‘“ 1948.01/.06 " 701
Provisional Sunspot-Numbers for January to March
and April to Junel, 1948.—M. Waldmeier.  (Terr.
Magn. atinos. Elect., June & Sept. 1948, Vol. 53, Nos. 2 & 3,
pp. I52 & 268.)

523.854 : 621.396.822.029.62 702

A New Intense Source of Radio-Freguency Radiation
in the Constellation of Cassiopeia. M. Ryle & F. G.
Smith. (Natwre, Lond., 18th Sept. 1048, Vol. 162,
No. 4116, pp. 462-463.) Discussion of 8o-Mc's observa-
tions undertaken primarily to determine the polarization
of the radiation from Cygnus (noted in 1926 of 1948)
which appears to come from verv intense discrete
sources. Records are shown for the Cygnus source
and the new source, obtained with the two halves of the
aerial system about 0.5 km apart and (a) parallel or
(b) mutually perpendicular.  As the amplitude of the
interference pattern for case (/) is only 5% of that for
case (a), the radiation from both sources is randomly
polarized. The radiation is possibly more analogous to
that from the quict sun than to that {romn sunspots.

538.12 ¢ 52I.15 703

Magnetic Field produced by the Rotation of a Gravi-
tational Mass with a Volume Electric Charge.
C. Shlceanu. (C. R. Acad. Sci., Paris, 27th Sept. 1948,
Vol. 227, No. 13, pp. 624-626.) From consideration of
dimensions, S. Procopin (704 below) finds that the
ratio I’/U in Blackett's formula can be expressed as Q/M,
where @ is a quantity of electricity, in c.m. units, and
M is a gravitational mass. This expression is here
justified theoretically. ~ From Blackett's value ot
1.1 < 1078 for P/U, the value of ( for the earth is
found to be 1.32 x 10'* ¢.m. units, so that the charge
per cm?® has ncarly the same numerical value as the
surface charge per cm®  The value of the ratio /U is not
ol the same order of magnitude in the case of the spinning
electron, because the electric charge is so large in com-
parison with the mass, but by quantizing the value of
the magnetic moment of the rotating clectron mass,
it can be shown that the electron spin is equal to that
of Bohr’s magneton and the relation P/U=Q/M holds
good also for the electron. See also 3112 of 1947
(Blackett).
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538.12: 521.15% 704

Magnetic Field of a Rotating Mass.—S. Procopiu.
(Bull. Ec. polyl. Jassv, Jan./June 1948, Vol. 3, No. 1,
PP- 453—45%.) Discussion of a formula which represents
the magnetism of the earth or the sun just as well as
Blackett's formula; it also holds good for the spinning

electron.  See also 703 above.
550.38 705
On the Significance of Geomagnetic Parameters

calculated from Observations in a Limited Area. -G.
Fansclau.  (Terr. Magn. atmos. Elect., June 1948,
Vol 53, No. 2, pp. 163-165.) Summary of paper in
Z. Met., 1946, Vol. 1, Nos. 2/3, pp. 55-62. The analytical
representation  of  geomagnetic observations can  be
performed cither by means of a spherical-harmonic
series (for the whole earth) or by a simple Taylor series
(for a survey covering a limited area). The coefficients
(parameters) of the general expansion are shown to be
deducible from those of the Taylor series.

550.33 1 05 706
Geomagnetic and Geoelectric Literature in Two New
German Periodicals.—Macht. (See 918.)

550-38 1947 707
Five International Quiet and Disturbed Days for

[each month of| the Year 1947.—W. L. Scott. (Terr.

Magn. atmos. Elect., June 1948, Vol. 53, No. 2, p.166.)

550.38 ““ 1943.01/.06 " 703
Cheltenham Maryland] K-Indices for January to
March [and April to June], 1948.—R. X. Gebhardt: P.

G. Ledig. (Terr. Magn. atmos. Ilect., June & Sept. 1948,
Vol. 53, Nos. 2z & 3, pp. 166 167 & 272.)

550.38 “ 1948.01/.06 " 709

K-Indices and Sudden Commencements, January to
March (and April to June], 1948, at Abinger. .
Spencer  Jones.  (Terr. Magn. atmos. Flect., June &
Sept. 1948, Vol 53, Nos. 2 & 3, pp. 167 168 & 303 304.)

550.384 710

The Abnormal Daily Variation of Forizontal Force
at Huancayo and in Uganda. S. Chapman. (Terr.
Magn. atmos. Llect., Sept. 1948, Vol. 53, No. 3, pp. 247
250.)

550.384 1 523.73

Persistent Solar Rotation-Period of 26% Days and
Solar-Diurnal Variation in Terrestrial Magnetism.
J. Olsen. (Tevr. Magn. atinos. [leci., Junc 1948, Vol. 53,
No. 2, pp. 123 134.)

550.385.386 712
Geomagnetic Activity during 1947 observed at Niemegk.
G. Fanselau. (Terr. Magn. atimos. Llect., June 1948,

Vol. 53, No. 2, p. 162.) Summary of paper in 7. Mt

1947,Vol. 1, No. 15, pp. 449-157. Daily tables from March

to December 1946. To be published annuallv in future

350.385 "1948.01/.06" 713

Principal Magnetic Storms Jan. June 1948, (7err.
Magn. atmos. Ilect., June & Sept. 1948, Vol. 53, Nos. 2 &
3. pp- 172185 & 321 331))

551.510.534 714
The Ozone Content of the Middle Stratosphere.
R. Penndorf. (Terr. Magn. atmos. Ilect., June 1048,
Vol. 53, No. 2, pp. 162163} Summary of paper in

Z.Met., 1947, Vol. 1, Nos. 10/11, pp. 345 357.

551-510.535 715

Critical Frequency near 7 = 1. T. L. Eckerslev.
(Lerv. Magn. atmos. Ilect., June 1948, Vol. 53, No. 2,
pp. 155-161.) The normal and larger critical frequency
of the extraordinary ray is in the region where the
rays are lost. The extra critical frequency is in the

711
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neighbourhood of = eH /(zmmv) 1, where v is the
{requency. 1f 7, is the vertical component of 7, theoretical
reasons are given for expecting the extra critical fre-
quency to occur when 7, 1. LExisting experimental
results are not sufficiently accurate to contirm or denv
the theory, and further experiments should be undertaken
all over the world with adequate power. See also 1282 of
1938 (Martyn & Munro) and 2185 of 1938 (Berkner «
Booker).

551.510.535 716

A Study of the Ionospheric Data Obtained at Wuchang—
Sept. 1946 thru. Dec. 1947. P. H. Liang, H. L. Lung &
S. Wang. (Chin. J. Phys., June 1948, Vol. 7, No. 3.
PpP. 1I15-I31.}) Analysis of routine hourly observations
The dinrnal and seasonal variations of ionization density
and virtual height are shown graphically for the E, F,
and I, layers, and briefly discussed. Deviations from the
normally recognized characteristics are discussed more
fullv. Sporadic-E ionization and its possible connection
with meteors are also considered.

551.510.535 7
Magneto-Ionic Measurements at High Latitudes.
J. C. W. Scott. (Terr. Magn. atwos. Elect., June 1943,
Vol. 53. No. 2, pp. 10o9-122.) Discussion of measure-
ments of Fy-laver critical frequencies at Clyde River,
Baftin Land, only 8 from the geomagnetic pole. Large
diurnal and seasonal variations occur in the magnetic
field. In addition to these periodic changes, a drop of
20% in apparent field occurred in February 1946 and
persisted till September 1946. The variation of gyro
frequency with height is greater than would be expected
from the inverse-cube law. The results are brieflly comn-
pared with those obtained at Churchill (Manitoba), at

Ottawa and at College (Alaska).

551.510.535 @ 525.624 718
Tides in the Upper Ionosphere.— . Burkard. (Zer.
Magn. atmos. Ilect., Sept. 1948, Vol. 53, No. 3, pp. 273
277. In German, with Fnglish summary.) Ixamination
of ionospheric critical {frequency data for lunar tides has
been made by the statistical periodogram method.
\fter eliminating the daily solar variation, a senu
diurnal M,-tide has been detected. Washington data for
1945 gave an average period of 12.423 solar hours and
amplitude 25 ke/s. These correspond to a relative pres
sure oscillation of 0.0342 for a height of about 300 k.

551.510.535 1 525.624 719

Lunar Tidal Oscillations in the Ionosphere. 5. \".
Appleton & W. J. G. Beynon. (Nature, Lond., 25th
Sept. 1948, Vol. 162, No. 4117, p. 486.) Analysis of hourl
values at Slough of Fy-laver critical frequency and of the
height 4,, of the maximum F,-laver ionization. Semi
diurnal lunar variations have been found in both quan
titics, but thev are approximatelv in antiphase. The
Iunar dinrnal height variations of the F, laver are un
expectedly different in phase from the corresponding 0
layer height variations.  An investigation of A'p, data
indicates a phase maximum at a tiine intermediate be
tween those found for the E laver and for /.

551.510.535: 621.317.79 720
A Panoramic Ionospheric Echo Recorder.—Stoffregen.
(See 789.)

551.594.13

Factors Controlling the Atmospheric Conductivity
at the Huancayo Magnetic Observatory.—W. D. Parkin-
son. (Terr. Magn. atmos. [Ilect., Sept. 1948, Vol. 53,
No. 3, pp. 305-317.) Measurements of the density and
rate of formation of small, interinediate, and large ions
give results in agreement with Gish’s theory of atmo-
spheric conductivity variations. Sce also 1615 of 1941
(Gish & Sherman).

721
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551.594.21/.22 722

Photographic Study of Lightning.]. H. Hagenguth.
(Trans. Amer. Inst. elect. LEngrs, 1947, Vol. 60, pp. 577—
583. Discussion, pp. 583-585.) Discussion of apparatus
used and characteristics of tlashes. See also 1362 of
1948 (Malan & Schonland) and back references.

551.504.22 © 537.521 723

Impulse Characteristics of the Ground under Direct
Discharges and with Pointed Electrodes. H. Norinder &
G. Petropoulos. (Ark. Muat. Asty. Fvs., 215t Sept. 1948,
Vol. 35, Part 3, Section A, No. 26, 23 pp. In English.)

551.594-52 (481) 724

Statistics of Heights of Various Auroral Forms from
Southern Norway. C. Stormer. (Terr. Magn. atmos.
Elect., Sept. 1048, Vol. 53, No. 3, pp. 251-264.) Analvsis
of the results noted in 1785 of 1947.

LOCATION AND AIDS TO NAVIGATION

534.88 725

Bearing Deviation Indicator for Sonar.—O. H. Schuck,
C. K. Stedman, J. L. Hathaway & A. N. Butz, Jr.
(Trans. Amer. Inst. elect. Engrs, 1947, Vol. 66, pp. 1285~
1295.) A review of the development of American asdic
methods for submarine location.  Switched or split-
beam techniques using time-delay or sum-and-difference
methods of comparison are described. Block diagrams of
apparatus are given, with circuit details.

534.88 726

Submarine Detection by Sonar.—A. C. Keller. (Trans.
Amer. Inst. elect. Engrs, 1947, Vol. 66, pp. 1217-1230.)
See also 2427 of 1947.

5388 727
Sonic Navigation System. Rich & Rosen. (See 626.)
621.396.9 728

Using Air-Borne Radar to Increase Airline Safety.
R. W. Ayer. (Trans Awmer. Inst. clect. I'ngrs, 1947,
Vol. 66, pp. 1387--1395.) General discussion of require-
ments and of existing equipment for avoiding hills, other
aircraft, dangerous storms etc.

621.396.932 : 621.396.9 729
Radar Eyes bring Safety to Fog-Bound Liverpool.-
R. W. Hallows. (Radio-I:lectronics [hitherto Radio Craft],
Dec. 1948, Vol. 20, No. 3, pp. 22-23.) Seec also 3413

of 1948.

MATERIALS AND SUBSIDIARY TECHNIQUES

531.788 730

A Combined Thermocouple and Cold Cathode Vacuum
Gauge. R 1. Garrod & K. A. Gross. (/. sci. Instrum.,
Nov. 1948, Vol. 25 No. 11, pp. 378-383.) Design,
construction and performance details of a vacuum gauge
having 2 elements in a common c¢nvelope.  Pressures in
the range 10710~ mm Hg are measured by a thermo-
couple gauge, and in the range ro™®-107> mm Hg bv a
cold-cathode discharge gauge which has a simple device
for initiating the discharge at low pressures. The cause
of the ‘reversal efiect’, common in thermocouple gauges,
is also investigated.

531.788.7 731

An Investigation on Hot-Wire Vacuum Gauges :
Part 2..—H. von Ubisch. (4 Mat. Astr. Iys., 21st
Sept. 1948, Vol. 35, Part 3, Section \, No. 28, 12 pp.
In English.) Part 1 : 436 of 1943.

535:37 732

Emission Spectra of Some Zinc Sulfide and Zine-
Cadmium Sulfide Phosphors.—W. H. Byler.  (]. of!.
Soc. Amer., Nov. 1947, Vol. 37, No. 11, pp. 920 922.)
Spectra of 30 such phosphors with varied Cd content
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and ditferent activators are shown. Thesce spectra suggest
that the emission spectrum is not one broad band, but is
the sum of contributions from a number of individual
bands whose peak positions are invariant and charac-
teristic of the base material rather than the activator.
See also 734 below.

53537 . 733
Temperature Dependence of the Emission Bands
of Zinc Oxide Phosphors.—F. H. Nicoll. (/. opt. Soc.

Amer., Sept. 1948, Vol. 38, No. g9, p. 817.) In the tem-
perature range 25° 250 C, the peak in the ultraviolet
encrgy spectrum shifts about 1.2 A per 'C toward longer
wavelengths, while the peak in the visible range shows no
change.

33537 734

Emission Spectra of Zin¢ Cadmium Sulfides. —F. ].
Studer & D. A. Larson. (/. opt. Soc. Amer.,, May 1945,
Vol. 38, No. 5, pp. 430—481.) Cominent on 732 above.
Byler’s results appear to differ from those of other
workers. The reason for this is not fully understood:
it inay be due to the photographic method used by Byler.

535.37 1 535.61-15 735
Infra-Red Stimulability of CaSi03:Pb and CaSi0s:
(Pb + Mn).—]. H. Schulman, Ik. J. Ginther & L. W.
Evans. (J. opt. Soc. Amer., Sept. 1948, Vol. 38, No. g,
pp. 817 818.) Infra-red response, extending from 0.85 1
fo 1.3 4, was observed in the casc of both phosphors
after excitation by a low-pressure Hg-vapour lamp
emitting 1849-A radiation.
546.16 : 679.5 736

The Development of Fluorine Chemistry.-H. J.
Lmeléus. (Endeavour, Oct. 1048, Vol. 7, No. 25, pp. 141

147.) Discussion of new techniques and polvmer pro-
duction.
548.5 737

New Crystals for Infrared Spectrometry.—(/. Franklin
Inst., Sept. 1948, Vol. 246, No. 3, pp. 249-250.) A crystal
containing about 42% TIBr and 58% TII has been
crown at the National Bureau of Standards. Methods
of grinding and polishing such soft crystals have been
developed and a prism with faces 1} inch by 24 inch
and refracting angle of 26° has been made. This prism
extends the wavlength range of an infra-red spectrometer
to 4o ;. See also 2662 of 1948 (Chasmar).

549.514.51 738

A Determination of the Elastic Constants for Beta-
Quartz. - 2. W. Kammer, T. E. Pardue & H. F. Frissel.
(J. aptl. Phys., March 1948, Vol. 19, No. 3, pp. 265
270.)

621.3(54) 1 [620.193 - 620.197 739
Electrical Engineering Problems in the Tropics.
R. Allan. (G.[:.C. J., Oct. 1948, Vol. 15, No. 3, pp. 160

171.) Reprint of 2816 of 1948.

621.315.59 740
The Physics of Electronic Semiconductors. G. L.
Pearson. (Ivauns. dmer. Insi. elect. Engrs, 1947, Vol. 60,
pp. 209 214.) Present theories are outlined and corre-
lated with quantitative experimental data obtained with
typical materials.
621.315.59 : 535.61-15 : 621.383 741
The Effect of Room-Temperature Radiation on the
Infra-Red Response of Lead Telluride Photoconductors.
O. Simpson.  (Proc. phys. Soc., 1st Nov. 1945, Vol. 61,
No. 347, pp. 486 487.)
621.315.59 : 546.289 742
Non-Rectifying Germanium.—W. C. Dunlap, Jr, &
IE. F. Hennelly. (Phys. Rev., 15th Oct. 1948, Vol. 74,
No. 8, p. 976.) Ge powder, obtained by reduction ol
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GeO, in a hydrogen furnace, was melted at a pressure
of less than 107*mm Hg. The Ge thus obtained had
practically no surface-rectification at a contact with
metal. The rectification characteristics at 25°C and
~196°C are shown graphicallv. It is suggested that
the effect may cither be intrinsic (not a result of
inhomogeneity), or due to inhomogeneity on a scale
small compared with the diameter of the point contact
(0.000 2 inch).

621.315.01 743

Effect of Moisture Content on the Dielectric Properties
of some Solid Insulating Materials at U.H.F.—S. K.
Chatterjee. (Indian J. Phys., June 1948, Vol. 22, No. 6,
pp. 259 204.) Variations of dielectric constant and power

factor with moisture content of ebonite and fibre at
frequencies from 214 to 750 Mc/s are (iscussed.
621.315.61 : 549.023.5 744

Electrical Properties of Indian Mica: Part 3 — The
Eftect of Pre-Heating. —P. C. Mahanti & S. S. Mandal.
(Indian J. Phys., Jan. 1948, Vol. 22, No. 1, pp. 7 13.)
The power factors of Bengal ruby and Madras green
muscovite micas of various qualities have been measured
after treatment at various temperatures. Heat treat-
ment for } hrat 200°C gives a minimum power factor.

621.315.612 1 546.431.82 745

Theory of the Dielectric Behavior of BaTiOs.— . M.
Richardson & B. T. Matthias. (Phys. Rev., 15th Oct.
1948, Vol. 74, No. 8, pp. 987 988.)

621.315.612: 546.431.82 746
Dielectric Behavior of Single Domain Crystals of

BaTiO3.—G. C. Danieison, B. T. Matthias & J. M.
Richardson. (Phys. Iev., 15th Oct. 1948, Vol. 74, No. 8,
pp. 986-987.)

621.315.014 1 621.315.59 : 621.310.4 747

The Dielectric Properties of Cellulose Insulation
Impregnated with Semiconducting Liquids.- . DL
Clark. (Trans. Amer. Inst. elect. Engrs, 1947, Vol. 606,
pp- 55 O2. Discussion, pp. 62-63.) The abnormalities
are described and discussed, and test results given.
\ new permalytic tvpe of lv. capacitor using semi-
conducting impregnated paper is considered.

621.315.614.015.5: 621.319.4 748
The Probable Breakdown Voltage of Paper Dielectric

Capacitors. - H. Brooks. (7rans. Awmer. Inst. elect.
Lugrs, 1947, Vol. 606, pp. 1137-1144. Discussion, PP-
1144-1145.) Statistical  evidence  shows  that  large

conducting particles may exist in the paper and bridge
one or more layers, through chance orientation during
manufacture. The probable voltage strength for a
typical grade of paper is calculated.

621.318.2

Permanent Magnets. —]. L.
Instn Kadio Engrs, Sept./Oct.
PP 211--249.)

621.318.22 4 621.318.32 750

Magnetic Materials.—G. FitzGerald-Leec. (Llectronic
Lugng, Nov. 1948, Vol. 20, No. 249, pp. 351 353.) Brief
details of modern materials suitable for various applica-
tions.

621.318.32 751

Hiperco — A Magnetic Alloy.—]. K. Stanley & T. D.
Yensen.  (Trans. Amer. Inst. elect. Engrs, 1947, Vol
66, pp. 714-718.) Mechanical and electrical character-
istics are shown graphically. The effect of heat treat-
ment and of cumposition variation is discussed. Sce
also 3040 of 1947.

749
Salpeter. (/. Brif.
1948, Vol. & No. 3,
Reprint of 3935 of 1947.

/'“53

621.318.32 1 621.317.44 752

Study of Metals at High Frequencies with the Aid of
Permeameters with Demountable Coils.— I. Epelboim.
(Onde élect., Nov. 1948, Vol. 28, No. 260, p. 344.) Correc-
tions to 147 of January.

621.775.7 1 061.3 753
First International Powder Metallurgy Conference.
(Metallurgia, Manchr, Aug. 10948, Vol. 38, No. 226,
pp- 227-230.) .\ briel report, with short accounts of
some of the papers presented. These are to be published
in their original languages, with summaries in English
or German, by the Austrian Chemical Society. See also

123 of January.

621.793 754

Metallizing — A Versatile Method for Production and
Maintenance Work.—]. E. Waketield. (Materials &
Methods, Sept. 1948, Vol. 28, No. 3, pp. 86-go.) A
review ol modern methods, with discussion of properties
of sprayed deposits. Applications include ‘ printed ’
circuits.

660.14 : 538.221 755

On the Variation of A.C. Permeability of Transformer
Sheet Steels with D.C. Magnetization. —B. M. Banerjee.
(Indian J. Phys., June 1948, Vol. 22, No. 6, pp. 205-275.)
Experiments show that the inverse of a.c. permeability
at constant a.c. flux density varies almost linearly with
the d.c. magnetization. Oscillograms of the hysteresis
loops show that they are symmetrical and that the tips
of the loops are bent towards the H-axis; the bending
increases with d.c. magnetization.

660.14-41 : 538.221 756

Magnetic Sheet Steel. D. Ldmundson. (Engineer,
Lond., 1oth Sept. 1948, Vol. 186, No. 4833. pp. 269 271.)
\ review of the present position in Britain, with special
reference to steel for transformers and rotary machines.
The properties of cold-rolled anisotropic steel and hot
rolled sheet steel with controlled finpurities and grain
size are compared with regard to their use in trans-
formers.  Losses in induction motors can be reduced
by annealing stampings to remove damage caused b
punching. Aunnealing is particularly useful in the case
of small machines and can also be used to assist grain
growth and for carburization.

MATHEMATICS

517.03 767

Application of the Laplace Transform in the Solution
of Linear Integral Equations. L. 1. Robinson. (/.
appl. Phys., March 1948, Vol. 19, No. 3, pp. 237 241.)
Most of the operations used are illustrated by means of
a solution of Abel’s integral equation. Results obtained
arc compared with those of other authors.

518.5 758

An Electronic Differential Analyzer.— ]J. S. Koehler.
(J. appl. Phys., Feb. 1948, Vol. 19, No. 2, pp. 148-155.)
The device will solve ordinary nonlinear non-homogen-
eous dilterential equations. It is based on the relation
between charge on a capacitor in a series resonant
circuit and time, which is expressed by a linear second-
order difterential equation. The desired variations of the
coefficients are obtained from a variable voltage genera-
tor whose output can be made to vary with time in
accordance with anyv given curve. The solution is given
on an oscillograph, with an accuracv within 4%.

518.5 759

Electronic Digital Computers.— I'. C. Williams &
T. Kilburn. (Nature, Lond., 25th Sept. 1948, Vol. 162,
No. 4117, p. 487.) A small experimental * universal '

machine consisting essentially of («) a store for informa-
tion and orders, (b) various arithmetical organs, such as
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adders and multipliers, and (¢) a control unit. The
minimum set of facilities is provided, namely: (i) if x
is anv number in the store, —r can be written into a
central accumulator A, or x can be subtracted from
what is in A, (i) the number 4 can be written in an
assigned address in the store, (iii) the content of 4 can
be tested as to whether ¥ 2 o or # < o, if x<< 0 the order
standing next in store is passed over, (iv) control can
be shifted to an assigned order in the table, (v) the
machine can be ordered to stop. The present store has
only a capacity of 32 words, each of 31 binary digits,
and only simple arithmetical testing routines have been
carried out.

518.5 1 512.25 760

An Electronic Simultaneous Equation Solver.—E. A.
Goldberg & G. W. Brown. (J. appl. Phys., April 1948,
Vol. 19, No. 4, pp. 339-345.) A number of high-gain
amplifiers are interconnected by networks whose elements
bear definite relationships to the known coefficients
of the svstem of equations. See also 420 of February
(Goldberg).

519.271 761

Systematic Sampling [of sequences of quantitative
values|.—F. Yates. (Philos. Trans., 14th Sept. 1948,
Vol. 241, No. 834, pp. 345-377.) New methods are
evolved for estimating the systematic sampling crror
trom short sections of sequences. Errors due to trend
can be eliminated by means of end-corrections. The
performance of systematic sampling is investigated
theoretically for several functions and for some numerical
sequences. The procedure to be adopted for material
containing periodicities is discussed.

MEASUREMENTS AND TEST GEAR

531.764.5 762

The Evolution of the Quartz Crystal Clock.—W. A.
Marrison. (Bell Syst. lech. [., July 1948, Vol. 27, No. 3,
pp- s5I10-583. Bibliography, pp. 583-588.) A com
prehensive review of (@) early methods and apparatus
for timekeeping, and (b) the developinent of quariz
oscillators of ever greater absolute frequency constancy
and their incorporation in accurate time standards.
Methods of comparing the performance of quartz clocks
of the highest accuracy are described. Applications of
such clocks and their future possibilities are discussed.
534.612.4 : 621.305.61.089.6 763

Microphone Calibrator.—D. H. Bastin. (Electronics,
Nov. 1948, Vol. 21, No. 11, pp. 106-109.) An instrument
giving automatically a paper record of the frequency
response or polar diagram of a microphone. The response
irom 30 to 1 000 c¢/s is measured in a long sound-absorbing
tube. Above I 0ooc/s the measurements are made in
an ordinary room ; pulsec methods enable the record to
be made before interfering waves retlected from the
walls can aficct the apparatus. Logarithmic amplifiers
arc used.

621.317.011.5: 621.315.618 764

Measurements of Dielectric Constant and Dipole
Moment of Gases by the Beat-Frequency Method.-
J. G. Jelatis. (J. appl. Phys., April 1948, Vol. 19,
No. 4, pp- 419-425.)

621.317.3.088 765

The Effect of Waveform on the Accuracy of Rectifier
Type Instruments.—A. Cunliffe. (J. sci. Instrum.,
Scpt. 1948, Vol. 25, No. 9, pp. 306-307.) Formulae
are derived which show the way in which r.m.s. and
full-wave rectifier-type a.c. instruments disagree when
they are used with a waveform consisting of a fundamental
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plus a harmonic of order . With the worst possible
phasing conditions, the disagreement is a first-order
effect if » is odd and a second-order etfect if n is even.

621.317.332 766
Metal Optics at Centimetre Wave-Lengths: Part 1.
L. Speirs. (Phil. Mag., Feb. 1948, Vol. 39, No. 289,
pp. 1os5-116.) Theorctical discussion of two methods
for investigating surface resistance of thin metal films
at A1.25 cm.  In the first method, a guided wave passes
through the film and its support, and reflection and trans-
mission coetficients are derived from direct measure-
ment of reflected and transmitted waves ; in the second
method a resonant cavity is loaded with the film and
the resonance frequency is measured before and after

insertion.

621.317.34 767
A Highly-Selective Transmission Measuring Equip-
ment for 12- and 24-Channel Carrier Systems.—D. G.
Tucker & [. Garlick. (P.O. elect. Engrs’ J., Oct. 1948,
Vol. 41, Part 3, pp. 166-169.) The general principle
of the system was discussed in 3181 of 1947 (Tucker).

621.317.35 : 621.396.619.16 : 621.396.813 768
Distortion in a Pulse Count Modulation System.
A. G. Clavier, P. F. Panter & D. D. Grieg. (Trans.
Amer. Inst. elect. [Sngrs, 1947, Vol. 66, pp. 989-1004.
Discussion, p. 71005.) Full paper. Summary noted

in 2281 of 1948.

621.317.37 : 621.365.92 769

Dielectric Heating — The Measurement of Loss under
Rising Temperature.—J. B. Whitehcad. (7rans. Amer.
Inst. elect. I'ngrs, 1947, Vol. 66, pp. 947-949.)

621.317.372 770
Measurement of High-Q Cavities at 10 000 Mc/s.
R. W. Lange. (Trans. Amer. Inst. elect. Engrs, 1947,
Vol. 66, pp. 161-166.) Possible methods are discussed,
and the ‘heterodyne decrement’ method is described
in detail. An u.h.i. pulsec is applied to the cavity and the
decay observed by means of a crystal mixer to which a
standard beat frequency is also applied; the crystal
then behaves as a linear modulator and an exact know-

ledge of its characteristic is therefore unnecessary.

621.317.384 771

Some Aspects of the Theory of Iron-Testing by Watt-
meter and Bridge Methods.—N. F. Astbury. (/. Insin
elect. Lngrs, Part II, Oct. 1948, Vol. g5, No. 47, pp.
607-616; summary, ibid., Part I, Sept. 1948, Vol. g5,
No. 93, p. 406.) The limitations of the dvnamometer
are discussed, with special reference to eddy-current,
circuit phase-angle and loss compensation, leakage
Aux and harmonic distortion. Null methods arc outlined
and a new circuit is given. Discussion of bridge methods
is based on the concept of complex permcability and a
method of eliminating copper losses is described. A
distortion cocfticient is deifined.

621.317.431 772

A 60-Cycle Hysteresis Loop Tracer for Small Samples
of Low-Permeability Material.—1>. L. Wiegand & W. W.
Hansen. (Trans. Amer. Inst. elect. Engrs, 1947, Vol. 06,
pp. 119-131. Discussion, pp. 131-133.) The basic
components are: (@) a large (35-1b) exciting coil with a
pickup coil at its centre, (b) an amplifier and integrating
circuit, (¢) a c.r.o.

621.317.431 :621.317.755 773

Quantitative Determination of Magnetic Properties by
Use of Cathode-Ray Oscilloscope.—]. Zamsky. (Trans.
Amer. Inst. elect. Engrs, 1947, Vol. 66, pp. 783-787.)
A detailed description of a method of displaying hysteresis
loops on a c.r.o.
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621.317.44 : 621.318.32 V74
Study of Metals at High Frequencies with the Aid of
Permeameters with Demountable Coils.—I. Tpelboim.

(Onde élect., Nov. 1948, Vol. 28, No. 260, p. 444.) Correc-
tions to 147 of January.
621.317.6 1 534.232 : 681.85 775

Vibrators for Measurement of Response and Compliance
of Phonograph Pick-Ups.—H. .\. Pearson, R. W. Cartlisle
& H. Cravis. (. acoust. Soc. Amer., Nov. 1948, Vol. 20,
No. 6, pp. 830-833.)

621.317.6: 621.396.611.1 776
The Response of a Resonant System to a Gliding Tone.
—Barber & Ursell.  (See 670.)

621.317.6 : 621.396.645.012 s
Very-Wide-Band Response-Amplitude Curve Tracer.
M. A. Jullien. (Onde élect., Oct. 1948, Vol. 28, Nos.
258/259, pp. 3%8-390.) Summary only. The gencral
conditions which such equipment should satisfy are
stated and possible types, with different methods of
f.m., are discussed. A new curve tracer, developed in
the C.I.T.H. laboratories, is described. This has a
frequency excursion continnously adjustable from o to
200 Mc/s, the mean frequency being independently
adjustable between 2 Mc/s and 1 100 Mc s. The apparatus
uses the beats between a retlex klystron, oscillating in
the 3-cm band, and a posttive-grid triode with Lecher-
line anode circuit operating at wavelengths around
g cm. The signal output level is of the order of 0.1 V.
Operation is described in detail: a diagram shows the

arrangement of the various parts.

621.317.715.5 778

New Method of Increasing the Voltage Sensitivity of
Moving-Coil Galvanometers. - J. Coursaget. (C. I
Acad. Sci., Puris, 4th Oct. 1948, Vol. 227, No. 14,
pp- 673-675.) An arrangement applicable to any
galvanometer 1s described, which enables the c.m.
damping to be reduced while maintaiming the original
flux, so that a veryv high voltage sensitivity can be
reached.  The oscillation period can also be reduced.
In a particular case the period was reduced from 8.5 to
5sec and the critical resistance from 250 to 30Q, while
the sensitivity was increased from 7.0 0% to 0.8
To * V/m at r m. See also 1085 of 1948 (Dupouy).

621.317.725 779

A Range of Kilovoltmeters for High D.C. Voltages
up to 500 kV]—F. W. Waterton.  (J. sci. Tustrom,,
Sept. 1948, Vol 25, No. g, pp. 304 306.) Each voltmeter
comprises an oil-immersed voltage divider, with either
an e.s. indicator or a microammeter and veryv high
resistance connected between one end and a tapping
point. Lrrors in indication are caused by the voltage
resistance and temperature/resistance characteristics of
the units used in constructing the divider. These units
should all be of the same make and have the same
nominal value.

621.317.725.027.7 780

Absolute Measurement of High Voltages by Oscillating
Electrode Systems. I:. Bradshaw, S A Husain, N.
Kesavamurthy & K. B. Menon. (. Iustn eleci. Engrs,
Part II, Oct. 1948, Vol. 95, No. 47, pp. 636-041. Dis-
cussion, pp. 041-644. Summary /bid., Part I, Sept.
1948, Vol. 95, No. 93, p. 411.) TFull paper; summary
noted in 2561 of 1943.

6©21.317.726.084.6 781

The Calibration of Ignition Crest Voltmeters. W. L.
Davis & C. E. Warren. (Trans. Amer. Tust. elect. Engrs,
1947, Vol. 66, pp. 99-104. Discussion, p. 104.) Discus-
sion of circuits and techniques lor producing consistent

A.54

voltage waveforms adjustable over a considerable range
of peak voltage, rise time and repetition rate, in order to

investigate discrepancies between various tvpes of

voltmeter.

621.317.727 1 518.5 782
Potentiometers for Computing Circuits. - R. W,

Williams.  (Llectronic  Ingng, Nov. 1948, Vol. o0,

No. 249, pp. 358-360.) The error introduced by loading
is discussed and illustrated by a numerical example.
Temperature eliects and potentiometers with graded
windings are also considered.

621.317.728 783

A Note on the Measurement of Short-Duration Re-
current Voltage Impulses by means of Spark Gaps.
R. Cooper. (J. [nstn elect. Fngrs, Part 11, Aug. 1948,
Vol. 95, No. 16, pp. 378382, summary, tbid., Part [,
Sept. 1948, Vol. 95, No. 93, p. 404.) The calibration
data noted in British Standards Institution publication
B.S. 3358:1939 for 2-cm spheres can be used for recurrent
pulses of duration as short as 0.1—4 us. The breakdown
voltage of the gaps was found to be independent of both
pulse duration and recurrence rate if the gap was
irradiated by 0.2 mg of Ra. For gaps between parallel-
plate electrodes more than 2 mm apart, such irradiation
did not afiect the breakdown voltage for I-ps pulses
with a repetition rate of joo per sec.

621.317.733:621.3.083.4 784

Electronic Null Detectors for Use with Impedance
Bridges.  H. W. [amson. (Tians. Amev. Inst. elect.
LEngrs, 1947, Vol. 66, pp. 535 -540.

621.317.733 : 021.317.738 785

A Self Balancing Capacitance Bridge. —A. H. Folev
(Trans. Amer. Lust. elect. [ngrs, 1947, Vol. 66, pp. 707
8or.} Intended for testing mass-produced capacitors,
scale indication being in the form of percentage deviation
from the proper value. Accuracy claimed is about 0.1
over a capacitance range of 1ooo:1. .\ servomechanism
balances the bridee in about 2 sec.

621.317.733 : 621.392.26% 786
A Waveguide Bridge for Measuring Gain at 4 000 Mc/s.
\. L. samuel & C. F. Crandell. (Proc. Inst. Radio

I'mgrs, W. & I:., Nov. 1948, Vol. 36, No. 11, pp. Ity

1418.) The cquipment is described and methods of

reducing possible crrors are discussed.  The general

method can be adapted for use in any desired frequency
range.

621.317.761 : 621.3.015.33 787

A Pulse Deviation Meter.—1). [. Lawson & E£. R. Rout.
(. sci. Instrum., Sept. 1948, Vol. 25, No. 9, pp. 309 311.)
The tfull-scale reading of the most sensitive range corres
ponds to unit variation in pulse recurrence frequencics
between 10 000 and 30 0oo per sec. The deviation of
either the leading or the trailing edge of the pulse trains
can be measured.

621.317.7 788

Advancements in the Design of Long-Scale Indicating
Instruments.. . M. Rowell & N. P. Millar. (Trans
Amer. Inst. elect. ngrs, 1947, Vol. 06, pp. 155-160.) lor
another account sce 3173 of 1943.

621.317.70 : 551.510.535 789

A Panoramic Ionospheric Echo Recorder. -W. Sto
regen.  (Lerv. Magn. atinos. Llect., Scept. 1948, Vol 53.
No. 3, pp. 209--271.) \ frequencv sweep of I.4-14 Me s
is made in 3—5 sec and the complete curve of equivalent
height versus frequency is displaved on a long-afterglow
c.r. tube. Height and frequency calibration marks are
included in the picture.

WIRELESS ENGINEEKR, MARCH 1049



621.317.79 : 021.315.2 790
Pulse Echo Measurements on Telephone and Television
Facilities.—L. G. Abraham, A. W. Lebert, J. B. Maggio &
J. T. Schott. (Trans. Amer. Inst. clect. I'ngrs, 1947,
Vol. 66, pp. 541-548. Discussion, p. 548.) Sec 2295 of
1948.
621.317.79 : 621.395.813 : 621.395.625(083.71) 791
Proposed Standards for the Measurement of Distortion
in Sound Recording.—(/. Soc. Mot. Pict. Engrs, Nov.
1948, Vol. 51, No. 5, pp. 449-466. Discussion, p. 167.)
Draft proposals under consideration by a subcommittee
of the American Standards Association Committec on
Standards for Sound Recording.

621.317.79 : 621.396.615.12 792

Design of a Continuously Variable Audio Signal
Generator.— B. Bauer. (Audio Engng, N.Y., Nov. 1048
Vol. 32, No. 11, pp. 15-17..43.) -\ stable, accurate

unit for testing high-quality awdio apparatus.  Tfull
circuit details are included.
621.317.79 : [621.396.615.14 021.306.621 (083.74) 793

Standard Receiver and Generator for Ultra-High
Frequencies. R. Cabessa & G. Phélizon. (Ounde élect.,
Nov. & Dec. 1948, Vol. 28, Nos. 260 & 261, pp. 423432
& 482-436.) An account of two instruments developed
at the Laboratoire Central de Télécommunications
specially for u.h.f. measurements on receivers, trans-
mitters and acrials. Some details are given of v.m. valves
of a coaxial type with high frequency stability and low
signal/noise ratio, Simultaneous variation of the cavity
tuning and the capacitive coupling is ctiected by axial
adjustment of the central conductor. One of these valves
covers the wavelength range 15 30 cm, asecond 8 15 ¢m
and a third 6 8 cm. The standard generator gives signals
of wavelength from 6 to 30 cm, with squarc-wave a.m.
up to 100%, outlput power adjustable continuously
from 1 pW to 10+ W, and direct reading for receiver
noise factor. The wavelength range of the standard
receiver is at present ro-—135cm; this will shortly be ex-
tended to 6 30cm. Its use for the following measure-
ments is explained: («) sensitivity of reccivers, (b) signal
noise ratio of a modulated transmitter, (¢) tracing of
aerial radiation diagrams, and (d) absolute measurement
of field strength.

621.317.79 : 621.396.822 794

A Direct-Reading Instrument for the Measurement of
Noise Factor, and Its Application to the Testing of
Microwave Mixer Crystals. L. A. G. Dresel, L. \. Moxon
& E. E. Schneider. (/. sci. Imstrum., Sept. 1948, Vol. 25,
No. 9, pp. 295 298.) The signal generator is a noise
source using a coaxial-line temperature-limited diode;
the mean amplitude of the noise is substantially square-
wave, modulated at 5o0c’'s. This is fed into the mixer
of a conventional receiver. An a.g.c. svstem is used to
hold the maximum receiver output constant. The difier-
ence between the maximum and minimum receiver out-
puts is then read as a 50-¢/s voltage, on an indicator which
can be calibrated in terms of noise factor.

621.317.79 : 621.397.62.001.4 795
Note on Television Test Equipment. — Kniazeff. {Onde
élect., Oct. 1948, Vol. 28, Nos. 258 250, pp. 391--394.)
Summary onlv. Reasons are given lor the use of square-
wave pulses, and apparatus suitable for testing the
various circuits of television receivers is discussed.

621.396.69.001. ¢ : 621.390.621 796
Selecting Components for Broadcast Receivers.
G. D. Reynolds. (Flectronic Iingng, Oct. 1948, Vol. 20,
No. 248, pp. 307-313.) Long summary of 1. K. paper.
Mechanical, electrical and chemical tests are considered,
There are three kinds of cach: measurements, life tests,
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and peak-load or overload tests. The design of test
equipment is discussed in the light of the limitations of
both the component (or raw material} and the methods
of test available, and specific examples are mentioned

OTHER APPLICATIONS OF RADIO AND ELECTRONICS

535.330.2.05: 621.389 797
Radio-Frequency Mass Spectrometer.—(L:lectronics.
Nov. 1948, Vol. 21, No. i1, pp. 124, 126.) Positive

or negative ions formed near the cathode of a valve
are accelerated intoa r.f. tield which is varied in frequency
and amplitude so that only ions of one particular mass
pass to the anode.

535.61-15 798
The Infra-Red Image Converter Tube. -T. H. Pratt
(Electronic Engng, Sept. & Oct. 1948, Vol. 20, Nos. 247 &
218, pp. 274-273% & 314-316.) Operating principles are
discussed, developments in Europe and in \merica are
outlined and the special features of the German A.E.G.
tube, various R.C.A. tubes and the Iinglish E.M.1
(Electric and Musical Industries) tube are described.
The EMLL tube represents the best compromise between
performance and complexity in the applications for which
it was originally intended. Its pyrex envelope is only
5 cm in diameter and 4 cin long, with plane end windows
2 mm thick. It gives uniform resolution over the whole
field of view. Examples of its application in various tvpes
of military equipment are described and some details
are given of the Zamboni pile (862 below) developed for
use with such equipment. Research and commercial
applications are briefly discussed.
538.74 1 621.385.832 799
A Magnetic Compass with Cathode-Ray Sensing
Element.— W. H. Kliever & R. R. Svrdal. (Trans. Amer
Inst. elect. Iimgrs, 1947, Vol. 66, pp. 520-534.) [ull
account of an instrument brietly described in 3206 ot
1947 (Squier).
539.16.08 800
On the Life of Self-Quenching Counters. 5. S. Fried-
land. (Phys. Rev., 15th Oct. 1948, Vol. 74, No. 8, pp. 89!
goi.

539.16.08 801
A Study of the Deterioration of Methane-Filled Geiger-

Miiller Counters. E. C. Farmer & S. C. Brown. (Phvs
Rev., 15th Oct. 1948, Vol. 7, No. 8, pp. 902--g05.}
539.16.08 : 021.318.572 802

Electronic Counters for Impulses. Naslin & Peute-

man. (See 660.)

550.837.7 1 621.3.001 : 553.57 803

The Attenuation of Ultra-High Frequency Electro-
magnetic Radiation by Rocks.— McPetrie & Saxton
Cooper.  (See 819.)

620.179.10 1 534.321.9.001.8 804
Design and Application of Supersonic Flaw Detectors.
D. C. Erdman. (Trans. Amer. Inst. elect. Engrs, 1947,

Vol. 66, pp. 1271 1276.) A small quartz crystal converts

electrical 15-Mc s radiation into ultrasonic }-us pulses.

These pulses are retlected from any flaw in a metal forg-

ing back to the crystal and re-converted to electrical

energy. Block diagramsare given. Oil or glycerine ensures
good acoustic coupling with the forging.

621.317.083.7 : 623.746.48 805

Telemetering Guided-Missile Performance.- ]. C. Coe.
(Proc. Inst. Radio Iingrs, W. L., Nov. 1948, Vol. 36
No. 11, pp. 1404-1414.) The functions required of
telemetering system and the conditions under which it
must operate are discussed. Brief details are given of
various forms of transducer which convert physical
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into clectrical quantitics. Two of the more important
types of telemetering systems are described : one in-
volves f.m. of subcarriers; the other is a pulse-position
modulation svstem.

621.365.92 : 621.317.37 806

Dielectric Heating — The Measurement of Loss under
Rising Temperature.—J]. B. Whitchead. (Trans. Amer.
Inst. elect. I'ngrs, 1947, Vol. 66, pp. 947-949.)

621.38 807

The Manchester Electronics Exhibition. —(Electionic
Lugng, Sept. 1948, Vol. 20, No. 247, pp. 296—297.) Brief
descriptions of some of the exhibits.

621.38 : 621.316.718 : 655.324.5 808

Radar Technique in an Industrial Control.—W. D.
Cockrell. (Trans. Amer. Inst. elect. Engrs, 1947, Vol. 06,
pp. 269-272.) A svstem for register control in printing.
Sec also 789 of 1948 (Ludwig).

621.38.001.8 : 669.1 809

The Use of Electronic Instruments in Iron and Steel
Making.  -S. S. Carlisle. (Engineer, Lond., 29th Oct. &
sth Nov. 1948, Vol. 186, Nos. 4310 & 4841, pp. 450—451
& 476 477.) Discussion ol electronic techniques for
measuring temperatures and small differential pressures,
for CO and CO, estimation etc. While electronic methods
of amplification and detection cnable very small quan-
tities to be detected and measured, industrial require-
ments of case of maintenance and satistactory operation
under severe conditions of temperature, dust etc. are
very stringent. Llectronic methods are not necessarily
the best available.

621.384 : 621.310.3 810

The Palletron, A New Electron Resonator and Its
Proposed Application to the Generation of Potentials
in the Million-Volt Range.—A. M. Skellett. (/. appl.
Phys., Feb. 1948, Vol. 19, No. 2, pp. 187-193.) Inanes.
field of parabolic potential distribution, an electron
will have simple harmonic motion. A gap at the centre
of the field provides a means of ecxchange of cnergy
between electrons and the associated circuit. 1f energy
is taken from the electrons the device is an oscillator;
it energy is given to them the device mav be used to
generate a high d.c. voltage. LExperimental results on a
small model of the h.v. gencrator are given and a pro-
posed design tor the million-volt range is briefly described.
Summary noted in 3996 of 1947.

621.384.6 1 621.396.611 4 811
A Resonant Cavity Linear Accelerator. ~A. B. Cullen,
Jr, & J. H. Greig. (/. appl. Pivs., Jan. 1948, Vol. 19,
No. 1, pp. 47-50.) A folded rectangular waveguide cavity
resonant at 2 8oo Mc s is used to accelerate clectrons,
in three stages, from an injected energv of 2 keV to
300 keV.
621.385.1.001.8 : 531.768.087 812

The Measurement of Acceleration with a Vacuum
Tube.—\V. Ramberg. (Trans. Amer. Insi. elect. Engrs,

1947, Vol. 66, pp. 735-740.) For another account
sce 2528 of 1g47.
621.385.833 813

Electron Lenses of Hyperbolic Field Structure: Part 1.

‘R. Riidenberg. (/. Franklin Inst., Oct. 1948, Vol. 246,
No. 4, pp. 371-339.) An electric ficld of hyperbolic
structure focuses uniform parallel ravs without aberra-
tion. A rigorous mathematical analysis is made possible
by the independence of the field equations in the radial
and axial directions. Trajectories ol the electrons are
calculated ; the cardinal points are found and compared
with thosc of a glass lens, and Newton’s formula is shown
to apply to the clectron lens.
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621.385.833 814

The Variation of Beam Angle with Modulation in
Electron-Optical Immersion Systems. L. Jacob. (Phil.
Mag., May 1948, Vol. 39, No. 292, pp. 400-408.) A
mathematical proof of the dependence of beam angle
on modulation, using certain simplifving assumptions.
The theory is confirmed by experiment.

623.978 - 550.838] : 538.71 815
Air-Borne Magnetometers for Search and Survey.
E. P. Felch, W. J. Means, T. Slonczewski, L. G. Parratt,
L. H. Rumbaugh & A. J. Tickner. (Irans. Amer.
Inst. clect. Ingrs, 1947, Vol. 66, pp. 641-651.) See

220 of 1948.

PROPAGATION OF WAVES
538.566 816
A General Divergence Formula.—H. J. Riblet & C. B.

Barker. (/. appl. Phvs., Jan. 1948, Vol. 19, No. 1,
pp. 63-70.) A divergence expression is derived for the

ratio of energy per steradian retlecied from a smooth
curved surface to that incident on the surface, when the
source and the point of observation are both at finite
distances from the reflecting surface. The wavelength
is assumed small compared to the radii of curvature of
the surface.

538.506 817

New Methods in Diffraction Theory.—V. A. Fock.
(Phil. Mag., Feb. 1948, Vol. 39, No. 289, pp. 149 155.)
Development and discussion of a method for general
and practical solution of problems in ditiraction of
e.m. waves around obstacles of arbitrary shape. The
basis of the method is that the transition from light to
shadow on the obstacle’s surface occurs in a narrow strip
along the boundarv of the geometrical shadow; the
field in this strip is shown to depend only on the value of
the field of the incident wave near the point considered
and on the geometrical and clectrical properties of the
diffracting bodyv. See also 2892 ol 1947 (Booker «
Walkinshaw).

538.566 818
Two Theorems relative to the Propagation of Sinusoidal

Waves in Stratified Media.— F. Abcles. (C. R. Acad. Sci.,

Paris, 3rd Nov.1945, Vol. 227, No. 18, pp. 8S99--900.)

621.3.091 : 550.837.7 1 553.57 819
The Attenuation of Ultra-High Frequency Electro-
magnetic Radiation by Rocks.— J. S. DMcPetrie & J. A.
Saxton : R. I. B. Cooper.  (Proc. phys. Soc., 1st Nov.
1048, Vol. 61, No. 347, pp. 482-483.) Comment on
3476 of 1948 (Cooper).
621.396.71 : 551.510.533 820
The Estimation and Forecasting of Short-Wave
Propagation Conditions, with Special Reference to Naval
Communications. —L. E. Beghian. (/. Instn elect.
I'ngrs, Part 111, Sept. 1948, Vol. 95, No. 37, pp. 351—362;
summary, ibid., Part I, Oct. 1948, Vol. 95 No. o4,
PP- 459-460.) Description of Admiralty techniques
for using ionospheric data in the solution of h.f. communti-
cation problems. The computation of ionospheric
absorption is discussed and semi-empirical expressions
are given for use for distances less than or in excess of

2 500 miles.  DMethods for determining the lowest
usable h.f. are based on these expressions. Ship-to-
shore communication and the choice of optimum
frequencies are also considered.

621.396.11.029.6 821

Radiation and Propagation of Electromagnetic Waves

of Short Wavelength.—G. Goudet: . Voge. (Adnn.
Télécommun., March-July 1048, Vol. 3, Nos. 3-7,
pp. 74-84, 113-125, 155-179, 182-208 & 233-256.)

A survey of recent work, both theoretical and experi-
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mental, on ¢cm and dm waves, with a bibliography of
137 important papers mentioned in the text. Part r
discusses e.m. radiation theory and cm-wave equipment.
Part 2 discusses reflection, refraction, diffraction,
properties of the ionosphere, and the eficct of meteoro-
logical conditions. Radar receives special attention.

621.306.11.029.0 822

The Effect of Ground Constants on the Characteristic
Values of the Normal Modes in Non-Standard Propagation
of Microwaves.—C. L. Pekeris. (/. appl. Phyvs, Jan.
1948, Vol. 19, No. 1, pp. 102-105.) An investigation
dealing with both vertically and horizontally polarized
waves in the wavelength range 1 to 50 ooo cm.

621.396.812.3 1 551.510.535 823

Fading of Short-Wave Radio Signals and Space-
Diversity Reception: Part 1. S. S. Banerjee & G. C.
Mukerjee. (Phil. Mag., Sept. 1948, Vol. 39, No. 290,
pp. 607 712.) Observations were made on signals from
various s.w. stations, using a superheterodyne recciver
with ecither a mirror galvanometer or an automatic
recorder connected in the circuit of the diode second
detector. The angle of arrival of downcoming waves
was measured by Appleton & Barnett’s method. Tvpical
records are given and results are tabulated and correlated
with ionospheric layer heights and electronic densities.
For space-diversity reception, vertical scparation of the
acrials is more effective than horizontal.

6©21.396.11 : 551.510.535 824
N.B.S. Circular 462: Ionospheric Radio Propagation.
[Book Notice]-—National Bureau of Standards. U.S.
Government DPrinting Office, \Vashington, $1.00.
(Tech. Bull. nat. Bur. Stand., Oct. 1948, Vol. 32, No. 10,
p. 123) The physical and mathematical theory under-
Iving ¢.m. wave propagation, and its relation to practical
problems of radio communication, are discussed.

621.396.17 : 551.510.535 825

Radio Research Special Report No. 18: Application
of Ionospheric Data to Radio Communication. [Book
Notice] - Department of Scientific  and  Industrial
Research. H.)M. Stationerv Office, London, 1948, 1s.
(Gout Publ., Lond., Daily List No. 254, 30th Dec. 1948,

p-2)

RECEPTION
621.306.621 : 621.396.61G.73 826
On the Concept of Instantaneous Frequency. —].
Laplume. (C. R. Acad. Sci., Paris, 11th Oct. 1948,

Vol 227, No. 15, pp. 722-724.) Discussion with par-
ticular reference to [.m. discriminators.

621.396.621 (083.74) 621.396.615.12] : 621.317.79 827
Standard Receiver and Generator for Ultra-High

Frequencies. —Cabessa & Phélizon. (See 792.)
STATIONS AND COMMUNICATION SYSTEMS
621.39 828

Telecommunications for the 1948 Olympic Games.-
E. R. Smith & C. W. Sallnow. (P. O. elect. I'ngrs’ J.,
Oct. 1948, Vol. 41, Part 3, pp. 157-162.) An exchange
with a multiple capacity of 2 80oo was installed by the
British Post Otfice. Lines were provided for administra-
tion, BB3.B.C. programmes, ficld cvents, teleprinter net-
works and telephone services for public and press.
See also 522 of I'chruary (Hotine).

621.395.44 1 621.315.052.63 829

A Carrier Telephone System for Rural Service.
J. M. Barstow. (Trans. Amer. Inst. elect. [ngrs, 1947,
Vol. 66, pp. 501-507.) For another account sec 2612
of 1943.
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621.395.44 : 621.315.052.63 830
Application of Rural Carrier Telephone System.
E. H. B. Bartelink, L. E. Cook, F. A. Cowan & G. R.
Messmer. (Trans. Amer. Inst. elect. Engrs, 1947, Vol. 66,
pp- 511-517. Discussion, pp. 517-518.) Discussion of
modifications required in the power circuits to permit
carricr-frequency transmission.  Sec also 829 above and

back references.

621.396 831
Technical Problems of Military Radio Communications
of the Future. -J. Hessel. (Proc. Inst. Radio I ngrs,
w. I:., Nov. 1948, Vol. 36, No. 11, pp. 1402 1403.}
A communication syvstem of adequate mobility, traftic
capacity and reliability is required.  The factors pro-
hibiting the present realization of such a system are
discussed, and basic research problems outlined.

621.390.1 832

Copenhagen Frequency Allocations.—(Wireless World,
Nov. 1948, Vol. 54, No. 11, pp. 397-399.) Ncw wave-
lengths for Iuropean broadcasting stations are listed.
In some cases directional aerials protecting particular
regions must be used. TParticulars are given of 8 addition-
al 13.B.C. transmitter locations and of the way in which
the B.B.C. proposes to use the rgq wavelengths now
allotted to Great Britain.

621.306.3 : 621.304..147T 833
A Multi-Channel Radio Telegraph Equipment.
G. N. Davison & R. J. Pickard. (P.O. elect. [Tngrs’ J.,
Oct. 1948, Vol. 41, Part 3, pp. 148-153.) The advantages
of 2-tonce and diversity operation are discussed briefly.
A description is given of 2-tone voice-frequency equip-
nient developed by the British Post Otfice for use by
the Services in single-sideband h.f. radio circuits using
triple space-diversity reception. Satisfactorv opcration
is obtained with signals varying from 45 to —45db
relative to T mW. The small time-constant of the
a.g.c. circuit enables the receiver to follow deep and

rapid tading.

621.396.44 1 621.375.052.63 834

A New Single-Side-Band Carrier System for Power
Lines. -B. E. Lenchan. (Trans. Awmer. Inst. elect.
Engis, 1947, Vol. 66, pp. 826-830. Discussion, p. 830.)
See 4027 of 1947.

621.396.619 835

Frequency Analysis of Modulated Pulses.-S. H.
Moss. (Phil. Mag., Sept. 1948, Vol. 39, No. 296, pp.
663-691.) A mathematical analysis of the frequency
spectra of modulated recurrent pulses of ditferent
types. The rclationship between the form of the
modulated carrier and the applied modulation waveform
is studied, with particular reference to single- and double-
tone wavelorms. Five types of modulation are investi-
gated: phase, frequency and amplitude modulation of
indefinitely narrow unit pulses, and symmetric and
asymmetric width modulation of ideal rectangular
pulses of unit amplitude. The results are summarized
in tables.

621.396.619 836
Modulation in Communication.—F. A. Cowan. (Trans.
Amer. Inst. elect. Ingrs, 1947, Vol. 66, pp. 792-796.)

621.396.619 837

Composite Amplitude and Phase Modulation. -O. G.
Villard, Jr. (Flectronics, Nov. 1948, Vol. 21, No. 11,
pp. 86-89.) In this system a carrier is modulated in
both phase and amplitude. The phases of the a.f.
inputs to the two modulators differ by go°. By adjusting
the depth of modulation the lower sidebands can be
cancelled, leaving a single-sideband transmission with
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nrst-order sideband level corresponding to 100°% a.m.,

but with appreciable second-order sidebands. A normal
a.m. receiver can be used.
©21.306.619.13 : 621.396.65 838

The Application of Heterodyne Modulation to Wide-
Band Frequency-Modulated Television Relays.—W. P.
Boothroyd. (Trans. Amer. Inst. elect. Engrs, 10947,
Vol. 66, pp. 1126-1130.) Heterodyne wmodulation
consists in applving f.m. to a fixed carrier frequency
and selecting the upper sideband. In a particular
equipment considered, a f.m. band of 107-124 Mc/s
was used with a carrier frequency of approximately
1 235 Mc/s furnished by a klystron. Apparatus design
1s discussed.

©21.396.619.13 : 621.390.97 : 621.396.621 839
F.M. Broadcast Network with Radio Links. - D. K.

de Neuf. (Conumunications, Oct. 1948, Vol. 28, No. 1o,
pp. 12-15.) Tor another series of accounts see 494
of February (Sleeper) and cross references.
n21.396.619.15 840
Frequency Shift Telegraphy — Radio and Wire
Applications. J. R. Davev & \. L. Matte. (7rans.

dmer. Inst. elect. Engrs, 1947, Vol. 66, pp. 479 403.
Discussion, pp. 193-494.) Sec 2362 of 1945,

621.396.619.15: 0621.304.441 841
Frequency-Shift Keying.- . RRoddam. (Wireless

World, Nov. 1948, Vol. 54, No. 11, pp. q00-402.) Com

parison with on-off keving methods.

621.396.019.16 842

Pulse Code Modulation.—H. S. Black & J. O. Edson.
Tvans. Amer. Insi. elect. ISngrs, 1947, Vol. 66, pp. 895
Rg9.) Full paper. Summary noted in 2363 of 1948

621.396.619.16 843

The Philosophy of P.C.M.—B. M. Oliver, |. R. Pierce &
C. Io. Shannon. (Proc. Inst. Radio Ingrs, W. & E
Nov. 1948, Vol. 36, No. 11, pp. 1324-1331.) Some of the
advantages of pulse-code modulation are discussed
and the possible achievements of the system are com-
pared with those of a f.m. svstem. In genecral, pulse-
code modulation scems ideally suited for multiplex
message circuits where good quality and high rehability
are required.

844
(Bell Iab. Rec.,

621.396.019.16
Decoding in P.C.M. RR. L. Carbrey.
Nov. 1948, Vol. 26, No. 11, pp. 451 456.)

0©21.390.619.16 : 621.395.43 845

Multiplex Telephony Systems with Impulse Modulation.

S. van Mierlo.  (T4jdschr. ned. Radiogenool., Sept.
1948, Vol. 13, No. 5, pp. 135-170. Discussion, p. 171.
In Dutch, with English summary.) Discussion of:
\a@) the relative merits of pulsc-amplitude, pulse-position
and pulse-code modulation systems, in which the pulses
mav be used for am. or {fin. of a carrier wave,
(h) bandwidth and signal/noise ratios, (¢) distributors,
modulators and demodulators, (d) two experimental
pulse-position modulation systems, (e) two commercial
equipments now available.

021.390.619.16: 621.396.813 846

Distortion and Band-Width Characteristics of Pulse
Modulation.——H. I.. Krauss & I>. F. Ordung. (Trans.
Awmer. Inst. elect. lingrs, 1947, Vol. 66, pp. 934-988.)
The minimum allowable ratio of pulse repetition fre-
quency to maximum a.f. is expressed in terms of the
distortion and the percentage modulation. The effects
of pulse width, pulse shape, and percentage modulation
on the required bandwidth are also discussed.

A58

621.396.619.16 : 621.3906.813 : 621.317.35 847
Distortion in a Pulse Count Modulation System. —
Clavier, Panter & Grieg. (See 768.)

621.396.65 848
Indirect Microwave Relay System.—In 219 of January
please read R. I>. Wakeman for R. R. Wakeman.

621.306.65 : 621.396.615.142.2 849
ST [studio/transmitter| Equipment using Klystrons.-

In 220 of Janmary insert M. Silver & H. French as
authors.
$521.396.65: [621.397.5 | 621.395.43 850

Use of Radio Links for the Transmission of Television
and Multiplex Telephony Signals.—]. Laplume. (Onde
élect., Oct. 1948, Vol. 28, Nos. 258/259, pp. 396-397.)
Summary only. Recent investigations have shown
that for these purposes radio links have many definite
advantages and are much cheaper than cable links.

621.396.65.029.6 1 621.397.743 851

A New Microwave Television System. —]. I'. Wentz &
K. D. Smith.  (Zrans. Awmer. [ust. clect. I-ngrs, 1947,
Vol. 66, pp. 465-470.) Describes a point-to-point
relayv svstem using f.m. with centre {requency between
3900 and 4 400 Mc/s, and 4-5-Mc s video signal.  Tilters
for 2-channel operation on one aerial (paraboloid or
lens) are provided. Block diagrams and some test and
performance figures are given. See also 1755 of 1948
(Durkee) and 1756 of 1948 (]J.M.)

621.396.7 852

Criggion Radio Station.—\. Cook & L. L. Hall
P.O. elect. Engrs' [., Oct. 1948, Vol. 41, No. 2, pp. 123
129.) For another account see 2371 of 1948 (West,
Cook, Hall & Sturgess).

SUBSIDIARY APPARATUS
621-520 8563
Dimensionless Analysis of Servomechanisms by Elec-
trical Analogy: Part 1.-—G. D. McCann & 5. \W. Herwald.
(Trans. Amer. Inst. elect. I'ngrs, 1gy7, Vol. 66, pp. 111
118.)
621-520 854
A Comparison of Two Basic Servomechanism Types.

H. Hamis.  (Zrans. Awer. [Tust. elect. Iingrs, 1947,
Vol. 66, pp. 83--92. Discussion, pp. 92-93.)
621-526 855

The Analysis and an Optimum Synthesis of Linear
Servomechanisms.—1>. Herr & [. Gerst. (Trans.
Aimer. Inst. elect. Ilngrs, 1947, Vol. 66, pp. 959-070.)

621-526 856
Stabilizing Servomechanisms. D. McDonald. (/:lec
tronics, Nov. 1945, Vol. 21, No. 11, pp. 112-116.) A
circuit having a transfer function which is the inverse
of the transfer function of the servomechanism can be
used as a stabilization network. Such a circuit can be
approximately realized by means of a feedback amplifier
having in its feedback path a network whose transfer
function is proportional to that of the servomechanism.
621-526 857
Stabilization of Carrier-Frequency Servomechanisms:
Parts 1-3.—A. Sobczvk. (/. Franklin Insi, July
Sept. 1948, Vol. 246, Nos. 1-3, pp. 21—43, 95-121 &
187-213.)
621-520: 061.3 858
Some Particularly Interesting Points brought out at
the Congress on Servomechanisms, London, May 1947.-
M. Naslin. (Onde éleci., Nov. 1948, Vol. 28, No. 260,
PP- 445-454.) Discussion of selected papers whose
titles were noted in 4039 of 1947.
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621.316.722 859
Solution of the General Voltage Regulator Problem by

Electrical Analogy.—E. L. Harder. (Irans. Amer.

Inst. elect. Engrs, 1947, Vol. 66, pp. 815-825. Discussion,

p- 825.)

621.316.722.1 860
Regulator for 400-¢/s Inverter. C. . Helber.

(Flectronics, Nov. 1948, Vol. 21, No. 11, pp. 90-9I.)
Describes stabilizing equipment for a 250-VA aircraft
rotary converter. A voltage-regulator valve controls,
through a thvratron and a saturable reactor, the a.c.
input to the rectifier supplving the ficld excitation for
the converter.

621.316.74 861

Some Aspects of Moderate Precision Temperature
Control in Communication Engineering.—M. I>. Johnson.
(J. Brit. Instn Radio Engrs, Sept./Oct. 1948, Vol. &,
No. 5, pp. 250-259.) Discussion with special reference
to the design of master-oscillator ovens. Thermostats
of the bimetallic and Hg tvpe are considered and three
clectronic thermostats are treated in more detail, with
applications to practical oven design. Iixperimental
results show the influence of heat insulation in reducing
the etHects of ambient-temperature variations and also
on thermostat ripple.

021.352.32 862

The Dry Voltaic Pile. - A. Elliott. (Llecironic I-ngng,
Oct. 1948, Vol. 20, No. 248, pp. 317-319.) A small,
light and reliable source of high voltage with particular
application to infra-red telescopes. Development of
the pile from the laboratory experimental stage {o mass
production is discussed.

621.396.68 : 621.316.722 863
Stabilized Power Supplies : Part 2 — Some Refinements
and Modifications.— M. G. Scroggie. (Wireless World,

Nov. 1048, Vol. 54, No. 11, pp. 415-418.) Continuation
of 231 of January.
621.396.69 864

Highlights of the ** Super-Power *> 8-Section Pylon.

0. O. Fiet. (Broadcast News, Aug. 1948, No. 50, pp. 30
51.)  LEffective f.m. power up 1o 1200 KW can be
radiated.

TELEVISION AND PHOTOTELEGRAPHY

o6b1.3: 0621.397.5 865
Television Conference, Paris, 25th-30th October
1948. (Onde élect., Oct. & Dec. 1948, Vol. 28, Nos.

258/259 & 2061, pp. 350—420 & 457-468.) Summaries
of papers rcad at the Conference. For sclected in-
dividual abstracts see this and other sections.

061.3: 621.397.5 866

The Television Congress, Paris, 25th-30th October,
1948. Y. Angel. (Onde élect., Dec. 1945, Vol. 28, No.
261, pp. 457 460.) A short account of the general
organization.

061.3 :621.397.5 867
The International Television Convention at Zurich.
(Electronic Isngng, Nov. 1948, Vol. 20, No. 249, pp. 362-
363.) The lectures included ** Television and Outside
Broadcast Practice in Great Britain ”’, by 1. H. Bridge-
water, and an account by H. Thiemann of the devclop-
ment of the Swiss A.F.I.I". (Abteilung fur industrielle
Forschung) large-screen system based on the variations
in the angle of refraction of light directed on to the
surface of a thin oil film (see 290 of 1948). A demonstra-
tion of this method using the French ériscope camera
gave pictures of cinema standard. The need for inter-

national standards was discussed.
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621.397.2 : 551.509.2 868
Television Broadcasting of Meteorological Information.
~R. Clausse. (Onde élect.,, Oct. 1948, Vol. 28, Nos.
258/259, pp. 35%-360.) Summary only. Discusses the
principles of and practical equipment for the rapid
automatic transmission of meteorological charts.

621.397.3 1 778.534.4 869

Color-Television Film Scanner.—B. krde. (/. Soc.
Mot. Pict. Engrs, Oct. 1948, Vol. 51, No. 4, pp- 351-372.)
The film moves at a constant speed across a gate which
is double the height of the picture frame. A fixed
optical system of 6 lenses and filters and a rotating
shutter project the successive primary-colour pictures
on to a non-storage tyvpe of pickup tube. Compensated
electronic scanning equipment allows for the continuous
motion of the film.

621.397.331.2 870

¢ Knight > Scanning.— 1. M. G. Toulon. (Onde élect.,
Oct. 1948, Vol. 28, Nos. 2358 259, pp. 412-416.) Sum-
mary only. Various methods of scanning are discussed
and a method is described in which the order of scanning
the elementary squares into which the picture is divided
corresponds to a series of moves of a chess knight. The
advantages of this method are enumerated. Definition
for a 4s50-line system is comparable with that of a
1 ooo-line svstem using ordinary interlaced scanning.

621.397.5 871

A New Process for Television in Colour. —Y. Angel.
(Onde élect., Oct. 1948, Vol. 28, Nos. 258/259, pp. 353
354.) Summary only. The method proposed uses only
a single analysis: that of a triple iimage formed by the
juxtaposition of 3 primarv monochromatic images
produced by optical methods of decomposition of the
coloured image to be transmitted. In reception, the
3 primary images arc observed through filters and an
optical system which assures their proper superposition.
Fquipment suitable for such a svstem is discussed.
621.397.5 872

After the Television Congress. M. Chauvierre. ([Radio
frang., Dec. 1948, No. 12, pp. 14.) Comparison of
television developments i America, Britain and France
shows that l'rance at present is considerably behind,
although the French super-ériscope will give images
of a quality not surpassed by any other pickup.

The author considers the adoption of an 819-line
standard (880 below) to be a mistake and that, as in
Britain, the present standard should be retained for a
specified pertod and then reviewed. Such a policy would
allow manufacturers to concentrate on the quick pro-
duction of large numbers of receivers of present designs

621.397.5 873
Experimental Equipment for 729-Line Television.
J. L. Delvaux. (Onde élect., Oct. 1943, Vol. 28, Nos.
258/259, pp- 370-372.) Summary onlv. Reasons for
the choice of 729 lines are given, with some particulars of

equipment developed by the C.F.T.H.

621.397.5 874
Television and its Industrial Outlook To-day.
P. Grivet. (Onde élect., Oct. 1048, Vol. 28, Nos. 258/259,

pPp. 3%1-3%3.) Summary only.

621.397.5 : 535.88 1 532.62 876
Large-Screen Television and the Eidophor Process.-
H. Thiemann. (Onde élect., Oct. 1948, Vol. 28, Nos.
258/259, pp. 409-411.) Summary only. Yor a full
account of this process see 296 of 1948 and back

references. Sec also 867 above.
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621.397.5 : 778.5 876

Numerical Values of the Definition of Cinematograph
Films — Comparison with Television. —J. I.. Delvaux.
(Onde élect., Oct. 1948, Vol. 28, Nos. 258/259, pp. 369
370.) Summary only.

621.397.5 : 778.53 877

Methods of Cinematographic Recording using Tele-
vision.— Y. L. Delbord. (Onde élect., Oct. 1942, Vol. 28,
Nos. 258/259, pp. 366 -368.) Summaryv only. Methods
with intermittent and with continuous motion of the
film are discussed and an arrangement suitable for
recording in colour is outlined.

621.397.5:791.45 878

The Relations hetween Television and the Cinema.—
S. Mallein. (Ounde élect., Oct. 1948, Vol. 28, Nos. 258/259,
PP. 350-352.) Summary only.

621.397.5 (083.74) 621.397.331.2 879

Proposals for the Standardization of Television in
Italy, and New Electronic Generator for Television
Synchronization.—\. V. Castellani. (Onde élect., Oct.
1948, Vol. 28, Nos. 258 259, pp. 357-3538.) Summary
only. A system is proposed with transmission for
about 1 200 lines interlaced, and reception either on
1 200 lines interlaced for large-screen receivers, with
the quality of 35-mm film, or on 600 lines non-interlaced
for home direct-viewing receivers.

A network of transmitting stations, mainly alpine
and telecontrolled, would be connected with the pro-
ducing centres by radio links, a single central station
controlling the synchronization signals. A generator
has been produced in which interlacing, stable and
independent of supply voltage variations, can be ob-
tained with an even number of lines, while control is
easy and operation certain.

621.397.5 (083.74) 880
France has decided on her New Television Standard.
Y.A. (Onde élect., Dec. 1948, Vol. 28, No. 261, p. 460.)
Summary only. The number of lines is to be 819, a
compromise between very-high definition (about 1 000

lines) and medium definition (400-600 lines). The
frequency band is to be 174-216Mc/s and channel
bandwidth 14 Mc/s. See also 872 above. S
621.397.5(42) ) 881
British Television.—(Llectronic Engng, Sept. 1948,

Vol. 20, No. 247, Supplement.) A historical intro-
duction and a brief illustrated discussion of the B.B.C.
service. See also 891 below.

621.397.5.09 882

Measurement of Phase Constants and Group Pro-
pagation Times in Television. A. P. A. Fromagcot.
(Onde élect., Oct. 1948, Vol. 28, Nos. 255/259, pp. 379—
380.) Summary only. A quadripole ensures perfect
transmission only when its attenuation is independent
of the frequency and its phasc constant is proportional
to the frequency. The latter condition implics that group
propagation time should be constant. Methods of
measurement for the two quantities concerned are
discussed.

621.397.6 : 621.3106.345 883

TV Control Console Design.—]. Ruston. (Com-
munications, Oct. 1948, Vol. 28, No. 1o, pp. 8-11..33.)
Discussion of master control requirements, video signal

monitoring, bridging and terminating connections,
modulation measurements, circuits, and mechanical
layout.

621.397.61  621.396.619 884

Modulation of Television Transmitters and Cathode
Excitation.—H. H. Ernyei. (Onde élect., Oct. 1948,

A.60

Vol. 28, Nos. 258/259, pp. 373-375.) Summary onlyv.
Grid modulation and cathode excitation are discussed
with the help of equivalent circuits, which are again
used in considering neutrodynes. A new equivalent
scheme is given.
621.397.62 885
Postwar Television Receiver Design.—D. W. Pugsley.
(Trans. Ainer. Inst. elect. I'ngrs, 1947, Vol. 66, pp. 453—
458.) Illustrated discussion of recent improvements
for both direct-view and projection receivers.

621.397.62 : 535.88 886
Large-Screen Projection of Television Images.
A. Cazalas. (Oude élect., Oct. 1948, Vol. 28, Nos. 258 259.
pp. 361-363.) Summary only. The characteristics of
three R.C.A. projection systems and of that of the
Compagnic des Compteurs are tabulated and discussed.

Sec also 1797 of 1948 and 238 of January (Malott).

621.397.645 ) 887
Pentriode Amplifiers.— Zeidler & Noe. (See 682.)

621.397.645 : 621.385.4 888
Duplex Tetrode U.H.F. Power Tubes. -Smith &

Hegbar. (See 906.)

621.397.7 889

Television Equipment for Broadcast Stations.—\V. L.
Lawrence. (I'vans. Amer. Inst. elecl. [ngrs, 1947,
Vol. 60, pp. 443-452.) Description, with photographs
and block diagrams, of a complete studio and transmitting
equipment.

621.397.7 890

Some Problems arising from the Working of a Tele-
vision Centre.—!H. Delaby. (Onde élect., Oct. 1948,
Vol. 28, Nos. 258/259, pp. 364—365.) Summary only.
Discussion of various technical and production problems.
Financial questions are not considered.

621.397.7 (42) 891

Television Development in Britain.—(Naturve, Lond.,
18th Scpt. 1948, Vol. 162. No. 4116, pp. 427-428.)
The Television Advisory Committee (appointed on the
recommendation of the Hankev Television Committee,
summaries of whose report were noted in 3002, 3554 and
3585 of 1945) considers that possible improvements in
quality arc too slight to justify any change of the

existing jos-line standard for several years. The
London television station will therefore continue to

operate on this standard. The Midlands station at
Sutton Coldfield will do likewise ; it should be in opera-
tion at the end of 1949, with a carrier frequency of
about 6o Mc/s, aerial system on a mast 750 {t high,
and a reception range of approximately 50 miles. Higher
power than at \lexandra Palace will be used for both
sound and vision carriers. Radio and cable links
between London and Sutton Coldtield are being provided.
A further station in the north of England is contemplated.

621.397.743 : 621.396.65.029.64 892

A New Microwave Television System.—Wentz &
Smith. (See 851.)

TRANSMISSION

621.396.61 893

A High-Level Single-Sideband Transmitter.—O. G.
Villard, Jr. (Proc. Inst. Radio [-ngrs, W.& I., Nov. 1948,
Vol. 36, No. 11, pp. 1419-1425.) Two high-power
balanced modulators, biased to cut-off in the absence
of an audio input and using tubes which behave sub-
stantially as constant-current sources, may be connected
to a common tank circuit for the generation of single-
sideband signals by the phase-rotation method. The
elhciency obtainable with this arrangement approxi-
mates to that of a conventional linear amplifier. Sim-
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plicity. case of adjustment, and power cconomy make this
ircuit suitable for applications where a certain amount

of distortion and undesired sideband output can be
tolerated.
621.390.019 1 L21.300.015.141.2 894

Wide-Band Modulation with Magnetron.—I1. Gutton &
J. Ortusi. (Onde élect., Oct. 10948, Vol. 28, Nos. 258 259,
pp- 384-387.) Sununaryv only. .\ new method of modula
tion, suitable for dim and cm waves, is bascd on the
introduction, into the output waveguide, of an imped-
ance which can be varied from o {o oo by using the im-
pedance variations of a whole-anode or a cavity magne-
tron. In the latter case, with negative reaction between
the successive cavities, a modulation bandwidth 10°;, of
the carrier frequency has been achieved. The method can
be used for carrier powers of several kilowatts, though
the video amplifier power need not exceed 1\,

0621.396.5 895

Spectra of Quantized Signals.-\. . Bennett. (Bell
Syst. tech. [., July 1948, Vol. 27, No. 3, pp. 446—472.)
To determine the number of quantized steps required to
transmit a specilic type of signal, the relation between
distortion and step size must be found. Quantizing of
magnitude only is discussed mathematically in terms of a

perfect step transducer . Combined quantizing of
magnitude and time is discussed in terms of a theory of
periodic sampling of signals.  Results are shown graphi-
cally.  Some experimental results obtained with a
laboratory model of a quantizer are included.

VALVES AND THERMIONICS

621.383 896

Concerning the Use of a 920 Double Photo-Cell in
a Current Amplifier and Stabilizer.- B. M. Banerjee
& S. K. Sen. (Indian /. Phys., Jan. 1948, Vol. 22, No. 1,
PP 43-50.) In a current-stabilizer circuit a gas-filled
double photocell requires careful adjustment and is less

sensitive than two separate photocells or a vacuum
double photocell.
621.333 1 6271.390.822 897

Noise in Vacuum Phototubes at High Current Levels.
R. F. Morrison. (Izlectronics, Nov. 1948, Vol. 21, No. 11,
pp- 126..163.) Measurements of output noise 1ndicate
that, for cathode currents from 50 A to 1 M\, shot effect
is the only important source of noise.

621.383:021.397.5 898
Electron-Multiplier Cell — Its Use in Television.
\. Lallemand. (Onde élect., Oct. 1943, Vol. 28, Nos.
258/250, pp. 394 395.) Summary only. Multiplier cells are
normallv produced with 7 stages, rarelv with 12, though
production difficulties for 12 stages are little greater
than for 7. Investigations have shown that with a 12-
stage cell having an Sbh-Cs photocathode, for a source
at 2 400°K, a photocurrent is obtained equal to the dark
current for a tflux of 107 lumen. Such a cellis particularly
suited for responding to the long waves from a c.r. tube.
Its dark current is so small that cooling is quite nnneces-

sary.

621.383.4 899

Lead Selenide Photo-Conductive Cells.—]. Starkicwicz.
(J. opt. Soc. Awmer., Mav 1948, Vol. 38, No. 5, p. 481.}
Thin Javers of PbSe can be activated in vacuo so that thev
have marked photoconductive sensitivity at room tem-
perature. The process is analogous to that for PbS noted
in 3709 of 1947 (Sosnowski, Starkicwicz & Simpson) and
443 of 1043 (Sosnowski), but is complicated by the fact
that Se. formed during activation, tends to remain in the
layer.
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621.383.5 900
The Efficiency of the Barrier Layer Photo-Cell.
R. A. Houstoun. (Phil. Mag., Nov. 1948, Vol. 39, No. 298,
pp. 902--910.) The highest efticiency obtamned for approxi-
mately monochromatic light for 5 commercial photocells
was 6.4 ~ 10 % and for white light 6.2~ 1075, in contrast

to manufacturers’ ctaims of 50

621.385 901

Radio Valve Practice. - (Zlcctronic Ingng, Oct. 1948,
Vol 20, No. 248, pp. 321-324.) Long summary of British
Radio Valve Manufacturers’ Association rccommenda-
tions for obtaining optimum performance. The im-
portance of consulting the manufacturer before including
valves i unusual circuits is emphasized.

621.385 1 573.701.5 902

On the Similitude of Valves.—A. Martinot-Lagarde.
(Onde éleci., Nov. 1948, Vol. 28, No. 260, pp. 440—444.)
\ general method of treatment 1s prescnted which is
essentially based on Vaschy's demonstration of the
central theorem of dimensional analysis.  The method
is applied to discussion of output, amplification, anode
current, cathode emission etc., as functions of frequency
valve dimensions and applied voltages.

621.385 : 621.397.01 903

Theoretical Methods of Study and Recent Realizations
of Transmitting Valves for Television.. -G. Lehmann.
(Onde élect.. Oct. 1948, Vol. 28, Nos. 258/259, pp. 398
4o1.)  Summary only. The special features of somc
triodes, tetrodes and pentodes for powers up to 200 KW
and frequencies to 2000 Mc/s are briefly considered.
Design methods based on dimensional analysis (3821
of 10946) can take account of transit-tine and space-
charge effects.  Fundamental relations for triodes are
tabutated. For valves operating continuously, or nearly
so, at frequencies below 6oo Mc/s, the principal limiting
factor is the anode dissipation, while above Goo Mc/s
1t is the cathode emission.  Suitable design formulae
for these two cases are given.

621.385.029.04 1 621.397.6 904

On the Help which some Recent Ideas concerning
U.H.F. Valves can give in Television..—R. Warnecke
& P. Guénard. (Onde élect., Oct. 1948, Vol. 28, Nos.
258/259, pp. 417—-420.) Summarv only. Discussion,
with special reference to television, of (a) high-power
triodes and tetrodes, (b) v.m. valves, (¢) magnetrons,
(d) klystrons, (¢) distributed amplification.

621.385.1 : 621.397.61 905

Some Recent Transmitting Valves for Television.—
J. Becquemont.  (Onde élect., Oct. 1948, Vol. 28, Nos.
258/259, pp. 355-357.) Summary onlv.  Discussion
of modern constructional developments, with particulars
of valves with output of 500 W at 6oo Mc/s.

621.385.41621.397.045

Duplex Tetrode U.H.F. Power Tubes.- -P. . Smith &
H. R. Hegbar. (/7roc. Inst. Radio Fungrs, W. & F.,
Nov. 1948, Vol. 30, No. 11, pp. 1348-1353.) The design
and development of wide-band power valves are con-
sidered, with particular reference to television applica-
tions. Mecthods of obtaining the required performance
are discussed qualitatively. A 5-kW 300-Mc/s liquid-
cooled internallv neutralized double tetrode is described.

6H271.385.832: 621.318.572 907

Electrostatically Focused Radial-Beam Tube.-—A. M.
Skellett.  (Proc. Inst. Radio Engrs, V.~ ., Nov. 1948,
Vol. 36, No. 11. pp. I354-1357.) Discussion of the
principle of operation and the construction of a tube in
which the electron beamn is focused and rotated by means
of internal es. fields. The tube has a single cathode with
twelve control-grid and anode elements nxed in a
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circle around it. It thus forms an electronic distributor

with many applications as a high-speed switch,  See

also 3167 of 1944.

621.396.615.141.2 908
High-Power Interdigital Magnetrons.—-|. F. Hull

& A. W. Randals. (Proc. Inst. Radio Engrs, W. & I,
Nov. 1948, Vol. 36, No. 11, pp. 1357-1363.) The
operation of a pillbox cavity interdigital magnectron
in the cavity mode is described.  Stability of operation
has been achieved by the addition of cathode decoupling
chokes. Continuous outputs up to 500 W with an
efficiency of 70, have been obtained for A = 10 cm.

621.390.015.141.2 909

The Rising-Sun Magnetron.—S. Millman & \. T. Nord-
sieck. (J. appl. Phys., Feb. 1948, Vol. 19, No. 2, pp.
156-165.)  Full paper : summary noted in 296 of 1047.
Sec also 293 of 1947 (Fisk, Hagstrum & Hartman).

621.396.615.1471.2 910

The Resonant Modes of the Rising-Sun and Other
Unstrapped Magnetron Anode Blocks.—N. M. Kroll &
W. E. Lamb, Jr. (J. appl. Phyvs., Feb. 19,48, Vol. 19,
No. 2, pp. 160-186.) Full paper: summary noted in
297 of 1947.

621.396.615.142 911

Transit-Time Effects in Output Fields. —T. 5. Popham.
(Wireless Engr, Nov. 1948, Vol. 25, No. 302, pp. 353-360.)
An analysis of the mechanism whereby encrgy is trans-
ferred from a modulated clectron beam to an electric
field by means of a pair of electrodes. Thc oscillatory-
field energy produced at large transit angles remains
comparable with that produced at small angles. The
effect of secondary electron radiation from one electrode
is discussed and a critical value of transit angle is
derived above which there is a considerable increase
in the suppression of secondary radiation.

621.396.045 : 537.311.33 : 621.315.59 912

Characteristics of Amplifying Crystals.—S. Y. White.
(Audio Engng, N.Y., Nov. 1948, Vol. 32, No. 11, pp.
18-19.) Discussion of design and performance character-
istics ol oscillators incorporating the trausistor. See
also 913-916 below and back references.

621.396.6435 1 537.311.33 : 621.315.59 913
Clarification of Germanium Triode Characteristics.
S. Y. White. (4udio Engng, N.Y., Dec. 1948, Vol. 32,
No. 12, pp- 19--21..44.) A review ol present information.
It is not yet possible to produce Ge triodes in quantity
at a competitive price, and they are unlikely vet to
displace ordinary valves. DPotential advantages and
present limitations are considered. See also 205 of

January, 581 and 582 of February, and gr2 above.

621.396.645 : 537.311.33 : 621.315.59 914

The Transistor, or the Return of the Crystal.—IL.
Chrétien. (T.S.1°. pour Tous, Oct. 1948, Vol. 24
No. 240, pp. 260-262.) An account based on that given
in Electronics, Sept. 1948, Vol. 21, No. 9, pp. 68-71
(D.G.F. & FH.R,). Sec also gr3 above and back
references.

621.3906.645 : 537.311.33 : 621.375.59 915
Transistor : the Crystal Amplifier and Oscillator.
J. P. Arnaud. (Rev. telegr., Buenos Aures, Oct. 1948,
Vol. 37, No. 433, pp- 715-720.) A general description,
with theory, given in a lecture to the Buenos Aires
section of the [.R.IE. References are given to all pertinent
publications to date. See also 913 above and back

references.

\.02

621.306.828.1 916

Reducing Hum in Pentodes.—I. Zakarias. (/:lec
tronics, Nov. 1948, Vol. 21, No. 11, pp. 170..178.)
The operating condition of a pentode atfects the relative
hhum current appearing in the anode circuit ; this hum
current can sometimes be made to vary about zero
magnitude. Experimental curves showing relative
hum current for various pentodes aund operating con
ditions are included.

621.390.615.141.2 : 621.390.019.23 917

Pulse Generators. [Book Review|—G. N. Glasoe &
J. V. Lebacqz. McGraw-Hill, New York & T.ondon
1948, 722 pp., $9. (Proc. Inst. Radio Lngrs, W. & E
Nov. 1948, Vol. 36, No. 11, p. 1396.) Volume 5 of the
Radiation Laboratory series. The bool might have been
entitled “ Magnetron Modulators’. The various types of
pulse generator used with magnetrons, and their asso-
ciated components, are discussed in detail. For another
review sce Native, Lond., 13th Nov. 1948. Vol. 162
No. 4124, pP. 754.

MISCELLANEOUS

05:550.38 918

Geomagunetic and Geoelectric Literature in Two New
German Periodicals.—H. G. Macht. (Terr. Magn
atmos. Elect., June 1948, Vol. 53, No. 2, pp. 169-171.)
Zeitschrift fvr Meleorologie 1s a new German journal
which has replaced Mel. £. Deutsche Hydrographische
Zeitschrift has also replaced Annalen dey Hydrographie und
Mavitimen Meteorologie. Brief details of editorial organt
zation of these two journals are given, with abstracts of
sclected articles. See also 705, 712 and 714 above

061.3 : o1 919
The Royal Society Scientific Information Conference,
21 June-2 July 1948: Report and Papers Submitted.
Book Notice|--The Royal Society, London, 723 pp., 25s.
Tull report of the Conference noted in 590 of February.

061.3: [621.395.06 + 620.193 J20

C. C. 1. (F.) Meeting, Stockholm, June 1948.—(/>.0
elect. I'ngrs’ J., Oct. 1948, Vol. 41, Part 3, p. 154.) A
brief review of the discussions on the European switching
plan and on cable corrosion.

061.3: 621.396 921

Fifth Plenary Meeting of the C.C.I.LR., Stockholm,
July, 1948.—(P.O. elect. Fngrs [., Oct. 1948, Vol. 41,
TPart 3, pp. 155-156.) Titles of 13 international study
groups are listed. Recommendations are verv briefly

discussed.
621.3 922
Fundamentals of Electrical Engineering. 3ook

Review|—V. P. Hessler & J. J. Carev. McGraw-Hill,
London, 241 pp., 458. (Wireless izngr, Nov. 1948, Vol.
25, No. 302, pp. 370-37I.) A background of electricity
and magnetisi from a physics course is assumed. The
book deals solely with fundamentals, and there is no
mention of electrical machines or thermionic valves
Alternating current is not considered.

621.396.029.6 923
Radio at Ultra-High Frequencies : Vol. 2. [Book
Notice]—A. N. Goldsmith, A. F. Van Dyck, R. S
Burnap, E. T. Dickey & G. M. K. Baker (Eds). Radio
Corporation of America, Princeton, N.J., 1948, 485 pp.,
§2.50 in U.S., 82.70 clsewhere. Covers the period
1940-1947. Summaries of the papers contained in Vol .1
(1930-1939) are also included. Many of the papers have
already appeared in RCsd Rev. and other publications;
here they are arranged under broad subject headings.
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ACOUSTICS AND AUDIO FREQUENCIES

016 : 534 924

References to Contemporary Papers on Acoustics.
A. Taber Joues. (].acoust. Soc. Amer., Jan. 1949, Vol. 21,
No. 1, pp. 13-48.) Continuation of 602 of March.

534:2 925
On the Acoustic Boundary Layer in front of Rigid
Walls. - L. Cremer. (4rch. elekt. Ubertragung, April Mav
1948, Vol. 2, Nos. 4/5, pp. 136-139.)
534.213:4 926
Propagation of an Amplitude-Modulated Sound Wave
in a Tube. G. G. Sacerdote. (Arch. elekt. Ubertragung,
April/May 1948, Vol. 2, Nos. /5, pp. 186-189.) A for-
mula is derived for the radiation pressure of a plane
wave. It the tube is in resonance at the modulation
frequency, a simple phase-measurement method can be
developed for determining the absorption coefficient of a
material at different frequencies.

53422 el
Velocity of Sound in Free Air.—]. M. A. Lenihan.
(Nature, Lond., 23rd Oct. 1948, Vol. 162, No. 41271,
pp. 0506 057.) Discussion of 940 determinations by
the oscillographic method described in 848 of 1944.
The mean value for the velocitv of 13.5-kc/s sound in
dry air at temperature 273.16 'K and pressure 1013.2 mb,
and containing 0.03% CO,, was found to be 331.45
+0.04 m/s.
534.222.1 : 621.392.261 : 538.566 928
On the Theory of Spherically Symmetric Inhomogene-
ous Wave Guides, in Connection with Tropospheric Radio
Propagation and Under-Water Acoustic Propagation.
Bremmer. (See 1158.)
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They are arranged
nuinbers, except that notices of book reviews

U.D.C. numbers marked with a dagger (1) must be regarded
of the titles of jowrnals are taken fromn the World List of
Titles that do not appear in this List are abbreviated in a style conforming to it.

5342321 534.321.9 © 540.391.85 929

On the Suitability of Ammonium Phosphate Crystals
as Ultrasonic Generators.—H. Bommel. (Flelv. phys.
dcta, 3o0th Sept. 1948, Vol. 21, No. 53, PP. 403-410
In German.) A rectangular plate, 15.3 X 15.1 % 1.71 mm,
was cut with its plane at equal angles to the three
crystal axes so0 as to obtain maximum amplitude for
thickness vibrations.  Resonance frequencies, ranging
from 966 to 7120 ke/s, and relative ultrasonic intensities,
are tabulated. The intensity is proportional to the square
ot the applied hi. voltage. The resonance curve for
966 kc/s has a secondarv maximum at 0983 ke's with
intensity 9o% of that for 966 ke/s, but the resonance
curve for 3245 kc's is of normal tyvpe, with a half-inten-
sity width of 60 ke/s.  Schlieren photographs show the
oscillations to be very complex. The measured ultrasonic
output at 966 kc/s, with an applied h.f. voltage of 155 V,
was about 0.1 W, increasing to about 2.5 W with 770 V,
at which voltage the crystal fractured.

534.24 1 534.321.9 930

The Ultrasonic Interferometer with Resonant Liquid
Column.- -F. E. Fox & J. L. Hunter. (Pioc. Inst. Radio
Lngrs, W. & I7., Dec. 1948, Vol. 36, No. 12, pp. 1500-
1503.) Mathematical analysis of a method of measuring
the coetficients of absorption and reflection of ultrasonic
waves set up in a fluid column by a crystal oscillator, by
determining current variation in the associated electrical
circutt when all parts of the system (electrical, mechanical
and acoustical) are adjusted to resonance.

534-321.91534.373 931

Absorption of Ultrasonic Waves by Solids. - R. Mercier
& N. Banderet. (Helv. phys. Acta, 1oth \ug. 1948,
Vol. z1, Nos. 3/4, p. 220, In French.) Summary of
Swiss Phys. Soc. paper.

534.321.9: 534.373 932
Ultrasonic Reverberation Measurements in Liquids.
C. E. Mulders.  (dppl. sci. Res., 1948, Vol. B, No. 3,
pp- 149-167.) The absorption of waves of frequency
0.735-1.475 Mc/s in water is obtained by measuring the
reverberation time in cylindrical vessels containing
2-3 litres of water. Absorptions as small as o.1 db/m
can be measured within 1o-30°%, according to the fre-

quency used.

534-422:534.7 933

Biological Effects of Intense Sound.—D. H. Iildredge
& H. O. Parrack. (]. acoust. Soc. Amer., Jan. 1949,
Vol. 21, No. 1, p. 55.) Summary of Acoustical Society
of America paper. Discussion of the phvsiological reac-
tion of man and animals exposed to the sound fields
generated by (a) jet engines in test cells, (b) a powerful
laboratory siren. Temporary hearing losses up to 70 db,
heating of human skin, and strong vibratory sensations
in various parts of the body were observed. Tor rats
and guinea pigs a difference of about 3db in intensity
means the difference between death and survival for an
indelinite period.
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534.43:621.395.61 : 681.85 934
Pickups.—In future, the U.D.C. number 681.85 will be

used for pickups in place of 621.395.61 :534.43 used
hitherto.
534.43 1 681.85 1 564.4371.82 935

Ceramic Phonograph Pickup.— L. G. Hector & H. W.
Woren. (I:lectronics, Dec. 1948, Vol. 21, No. 12, pp. 94
06.) A pickup unafiected by humidity or normal tempera-
ture changes uses two ceramic BaTiQ, strips which are
mounted between three electrodes and made piezoelectric
by applying h.v. See also 1087 below.

534.845.1 1 534.373 936

A Simple Arrangement for Measuring Sound Absorption
at Low Frequencies.—D. H. Bekkering & C. W. Nosten.
(Appl. sci. Res., 1948, Vol. B1, No. 3, pp. 205 212.)
A valve voltmeter measures the variation in voltage
across a loudspeaker, through which flows a constant
current, as the position of the loudspeaker in an inter-
ferometer tube is altered relative to the sample under
test.  The loudspeaker impedance and the absorption
coefticient of the sample arc deduced. 7The absorption
coefficients of a sample of pressed cork, and of a wood
fibre plate, arc tabulated for frequencies between 120
and 300 c/s. Sce also 27435 of 1948 (KKosten).
534-86 937

Distortion: Does It Matter ? —(Wireless World, Jan.
1049, Vol. 55, No. 1, pp. 11-12.) Further discussion at
I.E.E. meeting. Sec also 2149 of 1948.

621.395.01 .62 938

An Electrokinetic Transducer.—M. Williams. (Rev.
sci. Instrum., Oct. 1948, Vol. 19, No. 10, pp. 640-646.)
The electrokinetic potential developed by the movement
of a fluid through a porous solid is used to transform
sonic into clectrical energy. Construction and calibration
ol the transducer are discussed.

621.395.61/.62 939
Theory of Passive Linear Electroacoustic Transducers
with Fixed Velocity Distributions. L. L. Toldy. (/.
acoust. Soc. Amer.. Jan. 1949, Vol. 21, No. I, p. 57.)
Summary of Acoustical Society of America paper. See
also 1990 of 1947 (Primakoft & Foldy).
621.395.61 .62 :025.4 940
Classification of Electroacoustic Transducers.—F. A.
Fischer. (FFrequenz, July 1948, Vol. 2, No. 7, pp. 181-190.)
Discussion of various methods of transforming clectrical
energy into acoustic energy, and vice versa ; transducers
are arranged in two groups, with three classes in each
sroup. See also 736 of 1942 (Hecht).
621.395.61/.62: 337.228.1: 546.431.82 941
New Synthetic Piezoelectric Material.—Howatt, Crown-
over & Drametz. (See 1087.)
621.395.625.2 942
The Design of a High-Fidelity Disc Recording Equip-

ment. - H. Davies. (/. Instn. elect. Lngrs, Part III,
Nov. 1948, Vol. 95, No. 38, pp. 467—470.) Discussion
on 17 of 1948.

6521.395.625.3 943

Magnetic Recording for the Technician. D. O’Dea.
(]. Soc. Mot. Pict. Engrs, Nov. 1948, Vol. 51, No. 5,
pp- 468-180) A review of magnetic-recording theory,
with experimental input/output, frequency-response and
distortion data obtained with the new R.C.\. recording
equipment.
621.395.667

Versatile Tone Control. - W. B. Luric. (Electronics,
Dec. 1948, Vol. 21, No. 12, pp. 81-83.) Treble and
bass frequencies are independently boosted or attenuated
in steps to provide 121 different response-curve combina-
tions for reproduction of speech or music.

944

ALy

AERIALS AND TRANSMISSION LINES

621.392.26% 945

Wave-Guide Modes. 5. M. Wells. (Marconi Rev.,
Oct./Dec. 1948, Vol. 11, No. gr, pp. 124 136.) .\ general
elementary discussion, with perspective diagrams showing
the field configuration of various modes, for both rect-
angular and circular waveguides.

621.392.26% 946
On the Excitation of Waveguides: Part 3.—A. \.
Samarski & A. N. Tikhonov. (Zh. tekh. Fiz., Julv 1943,
\'ol. 18, No. 7, pp. 971--985. In Russian.) The radiation
resistance of a current is defined; methods of calculation
are described and applied, with the aid of Povnting's
theorem, to currents in a plane perpendicular to the
waveguide axis and also to currents disposed arbitrarily.
The results so obtained can also be derived by the inethod
of induced electromotive forces; they are compared with
the results of Schelkunoff and Slater. Part 2: 3335 of
1948,
621.392.20% 947
Reflection of Electric Waves at a Capacitive Diaphragm
in a Rectangular Waveguide.— . Franz. (Arch. eleht.
Ubertragung, April/May 1948, Vol. 2, Nos. 4/5, pp. 140
147.) The refection coefficient can be derived by a
simple frequency  transformation from that for the
corresponding case of a diaphragm between two conduct
ing planes. The limiting frequency for the waveguide
corresponds to the zero frequency for the plane case,
for which the reflection coeliicient is casily calculated
{from the es. field.

621.392.26% : 621.3.09 948

Wave Propagation in Nearly Circular Waveguides
and Arrangements for Transmitting H, Waves round
Bends.—— M. Jouguet. (Cdbles & T ransmission, Paris,
Oct. 1948, Vol. 2, No. 4, pp. 257-284. With English
summary.) Full paper. For the principal results see
2720 and 2724 of 19¢8.

621.396.67 949

On the Approximate Ground-Absorption Formula
for Vertical Dipoles.— K. I". Niessen. (Phvsica, 's Grav.
Nov. 1942, Vol. g, No. 9, pp. 975-922. In German.)
A formula previously given (19 of 1936) contained an
error, as was shown by Sommerfeld & Renner (3583 of

1942). Corrected curves are now given.

621.390.67 950
On the Illustration of Dipole Radiation. —F. Kiebitz.

(Arch. elekt. Ubertragung, TFeb. March 1948, Vol. 2

Nos. 2/3, pp- 49-37.) Lhe Hertzian solution of the
field equations is expanded numerically and the results
are used {o obtain accurate pictures of the developinent
of the radiation field near the dipole.

621.396.67 951

On the Choice of Integration Paths in the Problem
relating to the Radiation of a Dipole above a Plane
Earth.—G. FEckart & T. Kahan. (C. R. Acad. Sci., Paris,
8th Nov. 1948, Vol. 227, No. 19, pp. 969-970)

621.396.67 952
An Omnidirectional, Vertically Polarized, Four Ele-
ment Antenna Array. —R. S. Rettie. (Canad. J. Res.
Oct. 1948, Sec. F, Vol. 26, No. 10, pp. 457-403.) Each
clement is a cyvlindrical A/2 radiator surrounding a mount
ing pipe. A gain of 4 db over a A/2 dipole is obtained.
Operation is possible over a 10% frequency band for a
centre {frequency of 223 Mc/s.
621.396.67 953
Hallén’s Theory for a Straight, Perfectly Conducting
Wire, used as a Transmitting or Receiving Aerial.
C. ]J. Bouwkamp. (Physica, 's Grav., July 1942, Vol. 9.
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No. 7, pp. 609-631. In Linglish.) Hallén’s general theory
is simplitied for the case of a straight uniform wire of
infinite conductivity. From Maxwell's equations and the
boundarv conditions at the surface of the wire, the
current distribution and hence the aerial field can be
computed. The large constant Q 2 log (2//a), where
2/ and 2a are respectively the length and diameter of
the wire] is involved in a fractional formula for the
aerial input impedance, both the numerator and
denominator being given by power series in Q1. Numeri-
cal values of the cocificients of Q7! and Q2 are given,
so that for o < 2#l//X < 5the aerial impedance can easily
be computed (Q > 10). The wavelength and radiation
impedance at the first and second point of resonance
are given, the calculations including the second-order
corrections for the finite diameter of the wire. If used
as a receiving acrial, the wire is supposed to be parallel
to the incoming electric field. An aerial form factor is
defined. The loaded receiving aerial behaves as a gencera-
{or with internal impedance equal to the input impedance
of the wire when used as a transmitting acrial.

621.396.67 954

WEWS TV Antenna Installation.J. B. lipperson.
(Broadcast News, Oct. 1948, No. 51, pp. 66-71.) A
R.C.A. Tvpe TT-3A Super Turnstile is fixed 1 526 ft
above sea level, at the top of a 388-ft mast. Radiated
power is 16.3 kW peak-to-peak for video and r10.3 kW
jor f.m.

621.396.67 955

The Aerial in Television.—\. Coudert & .\. Orlowski.
(Radio tech. Dig., Edn frang., Oct. 1948, Vol. 2, No. 5,
pp. 225-236.) General discussion of radiation patterns,

aerial gain, feeders and impedance matching, with
illustrations of various tvpes of television acrials.  Part 2:
956 below.

621.396.67 956

The Aerial in Television.—A. Coudert & A. Orlowski.
(Radio tech. Dig., Edn frang., Dec. 1948, Vol. 2, No. 6,
pp- 287-294.) Discussion of («) multi-element aerials,
(h) a svstematic studyv of reception conditions in and near
Paris by means of a mobile receiver, (¢) two types of
French aerial, one being licht and suitable for the Taris
neighbourhood while the other is designed for long-
distance reception. Part t: 955 above.

621.396.67 957

Multi-Slot Aerials.—Ya. N. Fel’d. (Zh. tekh. Iiz,
Oct. 1948, Vol. 18, No. 10, pp. 1265-1272. In Russian)
Acrials consisting of mnon-svimmetrical slots cut in a
closed metallic surface and excited from cither the inside
or the outside are considered. A syvstem of integro-
dilferential equations (7) is derived determining the
voltage distribution along the slots for anv method of
excitation. A general method of solving these equations
is proposed and the case of ‘ tuned ’ aerials is discussed
in detail. A formula (21) determining the radiated power
of a transmitting aerial 1s also derived. Tor carlier work
see 3344 of 1048,

621.396.671 958

The Patterns of Slottzd-Cylinder Anuntennas.—G.
Sinclair.  (Proc. Inst. Radio Engrs, W. & £, Dec. 1948,
Vol. 36, No. 12, pp. 1437-1492.) Formulac for the
amplitude and relative phase of the field, and calculated
patterns for one- and two-slot aerials of varyving diameter
arc given. The results do not indicate relative gains.
Increased directivity is obtained by increasing cvlinder
diameter or bv suitable angular arrangement of two or
more slots.  IExperimental results confirm calculated
patterns.
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621.396.671 959

Rhombic Aerial Design Chart.—R. 1. Barker. (Radio
tech. Dig., Edn framg., Dec. 1948, Vol. 2, No. 6, pp.
263-271.) Irench version of 619 ol March.

621.396.671 960

On the Theory of Coupled Antennae.—C. . Bouwkamp,
(Philips Res. Rep., June 1948, Vol. 3, No. 3, pp. 213-226.)
A treatment of coupling between two identical, parallel,
perfectly conducting cylindrical wires, scparated by a
distance large compared with the radius of either, and
each fed at the centre by a ‘ slice ” generator. \pproxi-
mate integral equations are obtained and solved for the
currents in the two wires. LExpressions are then derived
for the input and mutual impedances. Some functions
involved in the problem are tabulated. See also 3474
of 1944 (King & Harrison).

621.390.671 961

Aerial Absorption Surfaces and their Measurement
tor Decimetre and Centimetre Waves..—R. Becker.
(Arch. elekt. Ubertragung, April May 10948, Vol. 2,
Nos. 4/5, pp. 120-123) The absorption surface is
defined and the formulae required for its determination
arc deduced. A method of measurement, based on
principles given by Franz (2898 of 1944), is described
which only requires the measurement of two lengths and
a single transmission-line voltage ratio. The absorption
surface of a paraboloid of diameter S8ocm and focal
length 20 cm, for A = rocm, was found to be 2800 cm?,
the so-called surface efficiency being 56%.

621.396.675 962
Investigation of the Properties of a Ground Aerial.
A. E. Pannenborg. (4ppl. sci. Res., 1948, Vol. Br,
No. 3, pp. 213-240.) Theoretical results are compared
with 3.5-Mc's field-strength measurements.  Measure-
ments on ground waves agree very well with the theory,
but the behaviour of horizontally polarized waves is not

fully understoord.

621.396.676 : 621.396.93 963

Some Principles underlying the Design of Aerial
Systems for High-Frequency Radio Direction-Finders in
H.M. Ships.—-Crampton, Struszynski, de Walden &
Redgment. (See 1075.)

621.396.67 964

Antenna Manual. [Book Review|—W. Smith. Editors
and Engineers, Santa Barbara, California, 1948, 301 pp.
(Proc. Inst. Radio Lngrs, W.& I2, Dec. 1948, Vol. 36,
No. 12, p. 151L.) ° . recommended for those desiring
a readable, clementary and concise discussion of some ot
the more practical aspects of radio propagation antennas.”

CIRCUITS AND CIRCUIT ELEMENTS

621.3.015.3 1 621.392 965

On Transients in Homogeneous Ladder Networks of
Finite Length. —\. Nijenhuis.  (Physica, 's  Grav,
Sept. 1942, Vol. 9, No. 8, pp. 817-831. In English.)
For all ninite homogeneous ladder networks consisting
of lumped elements, the solution can be written in such
a way that the analogy with the solutions ol d’Alembert
and Bernoulli is clearly apparent. By comparison ol the
two forms of solution, new approximations for some
functions can be determined, such as Bessel functions in
which the argument and order are equal. The formulac
obtained are applied to a low-pass and a diffusion filter.

621.3.015.3: 021.392.52 966

Repeated Integrals of Bessel Functions and the Theory
of Transients in Filter Circuits.—]. C. Jaeger. (/. Math.
Phys., Oct. 1943, Vol. 27, No. 3, pp. 210-219.) The
solution for the simple high-pass filter, given bv Carson
& Zobel in 1923, involves a sum of repeated integrals
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of Bessel functions of order zero. This solution is
regarded as a new ‘high-pass filter function’, and is
tabulated. Solutions for certain more complicated ladder
networks can be expressed in terms of this function.
The solutions of a number of transient problems in the

ten simplest semi-infinite ladder networks can be
expressed as single integrals involving tabulated
tunctions.

621.3.018.4(083.74) 967

Ultrasonic Generator with Standard Frequency.—
\. Barone. (Helv. phvs. Acta, 15th June 1948, Vol. 21,
No. 2, pp. 137 -142. In German.) Details of a quartz-
controlled 1-Mc/s generator with additional stages for
2 Mc/s and 4 Mc/s. The output from the 4-Mc/s stage
15 135-20 W. The variation of the fundamental frequency
with the temperature of the crystal is determined by
comparison of its tenth harmonic with WWYV 10-Mc/s
transmissions.

621.314.2 968

Methods for Designing High-Power Modulation Trans-
formers.-—-S. V. Person, M. A. Sobolev & N. I. Evdlin.
(Radiotekhnika, Moscow, Sept./Oct. 1948, Vol. 3, No. 3,
pp- 3-—23. In Russian.) Technical requirements imposed
on modulation transformers are reviewed and two
modulation circuits, one with and one without a modula-
tion choke, (Figs 1 and 2) are considered. The design of
transformers for cach of the above circuits is discussed
and a simple method is proposed for determining the
maximum magnetic induction of the transformer so as
not to exceed the permissible distortion. The design of
the modulation choke is also examined. Numerical
examples are given. The two modulation circuits are
compared. A great saving in weight can be effected if
a circuit with a choke is used in broadcasting trans-

mitters. For commercial transmitters the circuit
without choke is preferable.
621.314.2 : 621.396.93 969

An Investigation of Symmetrical Screened Trans-
formers for H.F. Radio Direction-Finders.——\\. Strus-
zynski & J. H. Marshall. (]. Instn elect. I'ngrs, Part 1114,
1947, Vol. 94, No. 15, pp. 857-867.) Discussion of:
(a) the equivalent circuit theorv of such transformers,
(b) the symmetry factor, (¢) experimental cvidence in
support of the theory, (d) the principles of mechanical
design, (¢} methods of balancing, and (f) results of
measurements of the symmetry factor for two typical
transformers.

621.314.2.012 970

Diagrams for Qutput Transformer Design Calculations.
—J. Sommer. (Fuuk u. Ton, Nov. 1048, Vol. 2, No. 11,
PP- 549-5363.) The diagrams enable transformer data
to be found for a given power loss in the transformer and
for a given lower limit of the [requency band to be used.
In addition to the core dimensions, other details such as

airgap, winding data and size of wire are given. The
characteristics of the output valve must be known. The

diagrams apply to standard E and M stampings of
grade-IV dynamo sheet and can also be used for filter-
choke calculations.

621.314.31 971
Magnetic Amplifiers.— (7:lect. Times, gth Dec. 1948,
Vol. 114, No. 2979, pp. 699 -70T.) Summary and dis-
cussion of two L IE.E. papers entitled ‘‘Magnetic
Amplifiers”’, by A. G. Milnes, and ““ A Theoretical and
Experimental Study of the Series-Connected Magnetic
Amplifier”, by H. M. Gale & P. D. Atkinson,

621.316.727 972
On a Method of Phase-Shift Control for Auxiliary-
Circuit Supplies.—R. Matthii.  (Brown Boveri Rev.,

A .66

May/June 1948, Vol. 33, Nos. 36, pp. I157-161.)
Essentially a simple bridge circuit for obtaining an a.c.
voltage whose phasc angle with respect to the supplv can
be made to have any value between oand 180 . Families
of circle diagrams arc derived for some characteristic
cases, and their application is explained by means of
numerical examples.

621.316.935.1 : 518.4 973
Graphical Iron Core Reactor Design.— M. R. \WWhitman.
(Llectronics, Dec. 1948, Vol. 21, No. 12, pp. 136..148))

621.318.572 974

Coincidence Device of 10-8-10—2 Second Resolving
Power.—-Z. Bay & G. Papp. (Rev. sci. Instrum., Sept.
1948, Vol. 19, No. 9, pp. 565-567.) For another account
see 2471 of 1948.

621.318.572 975

Coincidence Circuit of Medium Resolution.—H. L.
Schultz & E. Pollard. (Rev. sci. Instrum., Oct. 1948,
Vol. 19, No. 10, pp. 617-620.)

621.318.572 976
Investigations on Various Coincidence Mixer Stages.—
P. Stoll, M. Walter & W. Zanti. (Helv. phys. Acla,
1oth \ug. 1948, Vol. 21, Nos. 3/4, pp. 177-179. In
German.) Summary of Swiss Phys. Soc. paper.

621.318.572 977

On Scaling-Down Circuits.-I2. Baldinger & R. Casale.
(Helv. phvs. Acta, 15th June 1948, Vol. 21, No. 2,
pp. 117 130, In German.) All see-saw circuits can be
used either as gencrators, flip-flops or scaling-down
circuits if the circuit constants are suitably chosen.
The design ol a simple multivibrator type of scaling-
down circuit is discussed and approximate formulae are
given for the calculation of the various circuit constants.
An input stage is described suitable for counting voltage
impulses of any waveform. A detailed circuit diagram
is given for a scale-of-128 circuit with a resolving power
of 1 us.

621.310.4 1 551.57 978

The Effect of Humidity on the Calibration of Precision
Air Capacitors.—L. H. Ford. (]. Instn elect. Ingrs,
Part II, Dec. 1948, Vol. 95, No. 48, pp. 709-712.) Over
the range of relative humidity 30-65%, the total change
in capacitance can be about 3 parts in 10' at room
temperature.

621.392 979

On the Properties of the General Mesh Network with
Structural Symmetry.—G. Nasse. (C. R. Acad. Sci.,
Paiis, 20th Dec. 1948, Vol. 227, No. 25, pp. 1350-1352.)
Matrix theory for a system satisfving the f{ollowing
conditions: («) it has two groups of s - 1 terminals,
(h) it contains m x u independent meshes and con-
stitutes the extension, to a system of n phases, of a
network of i geometrically independent ineshes,
(¢) it possesses a symmetrv of structure such that a
circular permutation of the voltages applied to its
terminals causes an identical permutation of the currents
entering by these terminals.

621.392 980
The Gyrator, a New Electric Network Element.
B. D. H. Tellegen. (Philips Res. Rep., April 1948,
Vol. 3, No. 2, pp. 81—-ro1.) The ‘gvrator’ is a linear,
constant passive network element which violates the
reciprocity relation. 1t 'gvrates’ a current into a
voltage or vice versa. Network synthesis is much
simplified by including such elements, which can be
realized by means of a medium consisting of particles
carrying both permanent electric and permanent
magnetic dipoles, or by means of a type of gvromagnetic

etfect in a ferromagnetic medium.
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621.392.43 981

A Universal Adjustable Transformer for U.H.F. Work.
J. M. van Hofwcegen & K. S. Knol.  (Philips Res.
Rep., April 1948, Vol. 3, No. 2, pp. 140-155.) A device
for matching anv two impedances by the proper ad-
justment of two shorting bridges. It consists of a
screcned 2-wire Lecher system asvmmetrically loaded
with respect to the screen. The device can also be
used for rough impedance measurements. A universal
adjustable wavegnide transformer based on the same
principle is also discussel.

621.392.43 982

A Single-Control Variable-Frequency Impedance-Trans-
forming Network. A. Bark. (Proc. Inst. Rudio I'ngrs,
W. & T2, Dec. 1048, Vol. 36, No. 12, pp. 1535-1537.)
Mathematical analvsis of a coaxtal-line network, based
on the stub matching method, which will maintain
perfect matching of generator to load over a wide range
of frequencies by adjustment of a single reactance
shunted across the load. Design formulac are derived
and an equivalent circuit is illustrated. Transformers
of this tvpe have been built to match aerial cables to
mixers of colonr television receivers operating over the
range 480 -920 Mc’s.  Noise and losses due to sliding
contacts are avoided. By ganging the shunt reactance
to the local oscillator, matching was automatically
achieved at anv frequency in the tuning range.

621.392.5 983

The Calculation of Attenuators.— K. Martin. (/lunk o
Ton, Nov. 1048, Yol. 2, No. 11, pp. 591--595.) Formulae
and tables are given which greatly simplify the deter-
mination of the values of the various components of
T- and IT-attenuators.

621.392.5 984
Insertion and Echo Loss for No-Load Quadripole.
W. Herzog. (dAvch. elekl. Uhertracung, Feb. March 1048,
Vol. 2, Nos. 2'3, pp. 84-87.) Tormulae for these losses

are given and applied to a crystal band-filter.

621.392.52 985

Insertion Characteristics of Filters: Part 2 —¢ Constant-
k’, ¢M-Derived > Sections and Composite Filters.
J. B. Rudd. (4.W. 4. teck. Rev., Oct. 1048, Vol. 8, No. 1.
pp. 77 95.) Previous results (1607 of 1947) are modified
to applv to multi-section, constant-& flters terminated
by resistances other than their design resistance. Ex-
pressions  are developed for m-derived single-section
nlters and for composite filters consisting of prototyvpe
sections together with -derived sections.  Insertion
loss and insertion phase-shift characteristics for some
composite filters are shown graphically and formulac
for the loss and phase shift are summarized and tabulated.
The frequencv variable used is such that the results
obtained mav be anplied to low-pass, high-pass and
confluent bandpass filters.

621.396.6T1 986

On a Simple Statistical Property of an Ensemble of
Linear Harmonic Oscillators.—R. Kronig.  (Physico,
's Grav., Jan. 1942, Vol. 9, No. 1, pp. 113 716, In
English.) For a svstem of oscillators of given {requency
in thermal equilihrium, the distribution of the deviations
from the ‘rest ' state is Gaussian.

621.396.651 : 621,316.726 987

Practical Notes on the Maintenance of Frequency
Constancy for Spherical Resonators. K. 17 Niessen.
(Phvsica, ’s Grav., Julv 1942, Vol. 9, No. 7, pp. 768—772.
In German.) For the suppression of frequency variations
due to expansion caused by Joule heating of the resonator
walls, two alternative methods are recommended:
(«) fixing the resonator between two diametrically
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opposcd blocks whose separation does not vary with
temperature, with the halves of the dipole at the ends
of the diameter joining the blocks, () fixing a ring
of invariable diameter round the resonator, with the
halves of the dipole at the ends of a diameter of the
ring. See also 992 below.

6271.300.611.1 988
On the van der Pol Oscillator.—N. Minorsky.
(C. R. Acad. Sci., Paris, 3rd Jan. 1949, Vol. 228, No. 1,
pp. 60 61.) ‘Theoretical discussion of the oscillator
defined by the equation ¥ —¢€ (1—x?% 4 ¥ = o.
6251.396.611.1 : 518 989
Graphical Determination of Oscillation Phenomena in
Oscillatory Systems by means of Complex Representa-
tion..—H. Kleinwachter & H. Wojtech. (Arch. clekt.
Uberivagung, TFeb.'March 1048, Vol. 2, Nos. 2/3, pp. 69

75.) A particular advantage of the method is the ful-
filment of the boundary conditions by the use of a
logarithmic spiral as the solution function. When

damping is absent the spiral degenerates into a circle.
Usc of a sufiiciently finelv divided step function for the
input signal enables an approximate solution of the
differential equation 1o be obtained.

621.396.611.271 990
The Equivalent Circuit of the Curie Double Strip.
E. J. Post. (Appl. sct. Res., 1948, Vol. Br, No. 3,
pp- 168-180.) A\ dvnamic theory is given. The equiva-
lent constants for the bending mode are closely related
to those of the corresponding longitudinal vibration.
Results based on the theory are compared with Dutch
Post Ofiice cxperimental results and with those of

Lane (1582 of 1946).

621.366.611.21 991
Methods for Varying the Resonance Frequency of
Crystal Oscillators. -W.Herzog. (Arch. elekt. Uberivagung,
April/May 1938, Vol. 2, Nos. 4/5, pp. 153-163.) Dis-
cussion of the limits of the possible frequency variation
and also ol variation arrangements making use of
capacitors or inductors, cither in serics or in parallel
with the crystal.  With some of these methods the
frequency variation can be e¢xtended considerably.

(21.366.6171. 992
Mean Frequency Stability of Cavity Resonators.
K. ¥. Niessen. (Phvsica, 's Grav., Feb. 1942, Vol. 9,
No. 2, pp. 145-157. In German.) A general discussion
for the case where deformation of the resonator is limited
to extension. For the sphere and cube the stability
differs very little from that for deformations such
that the surface area remains constant. See also 3369

of 1948 and 993 below.

621.390.671 .4 993

On the Frequency Stability of Some Cavity Resonators
in an Electrical Circuit.— K. F. Niessen. (Phvsica,
s Grav., June 1942, Vol. 9, No. 6, pp. 539-546. In
German.)  Calculations for the spherc and the cube
show that in general the cube has the smaller fre-
quency  variations for small irregular deformations.
See also 9o2 above.

621.300.011.4 994
Nodal Planes in 2 Perturbed Cavity Resonator: Part 1.
K. 17, Niessen. (Appl. sci. Res., 1043, Vol. B1, No. 3,
pp. 187-194.) The resonator considered i1s a rectangular
cavity of square cross-section, with one of its walls
rotated through a small angle about its cdge, the clectric
vector being parallel to this edge. The change in
resonance frequency, and the distortion of the clectric
field, for the fundamental vibration, due to the asym-

metrv of the cavity, are investizated mathematicallv.
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621.396.611.4 995

On the Forced Electro-Magnetic Oscillations in
Spherical Resonators.—O. E. H. Rvdbeck. (Phil. Mag.,
Aug. 1948, Vol. 39, No. 2935, pp. 033-644.) Electro-
magnetic oscillations in spherical systems are studied
as functions of the exciting source, and the solutions
obtained show the degree of excitation of the various
modes and orders. Transverse electric (TE) waves and
transverse mnagnetic (TM) waves are studied separately,
and the equivalent nctwork for a resonator with two
current loops is shown.

621.390.611 .4 996

A Method for Approximate Calculation of Natural
Wavelengths of Cavity Resonators of Irregular Shapes.—
G. V. Kisun'ko. (Radioteklinika, Moscow, Scpt./Oct.
19483, Vol. 3, No. 5, pp. 24-35. In Russian.) The
resonator under investigation is divided into a number
of simple regions and the proper (cigen) functions of the
resonator are expressed approximately in terms of the
proper functions of these regions.  Conventions necessary
o using this method are discussed and a conception of
average boundary conditions between the regions is
introduced. The case of free e.m. oscillations in diclectric
volumes bounded by ideally conducting cvlindrical
cenvelopes is considered in detail. The method is also
applied to a system of parallel cylinders coupled by
longitudinal slots.

621.396.611.4

Experiments on Cylindrical Cavity Resonators.
D. D. Mansion. (Rev. telegr., Buenos Aires, Scpt. 1948,
Vol. 37, No. 432, pp. 631-034, 670.) Results of measure-
ments arc given for the resonance wavelength of a
resonator as a function of the length and diameter of a
central piston, -and for the Q factor for various cvlinder
lengths, .\ double-beat method for measurement of the
frequency excursion is also described.

997

621.396.675 1 537.525.92 998

Space-Charge Control in the Transit-Time Region
with High Degree of Modulation. F. \V. Gundlach.
({7unk . Tow, \ug.—-Oct. 1948, Vol. 2, Nos. 810,
PP- 407-3419, 154 465 & 516-530.) Analysis for the
plane diode, assuming that the initial velocity of elec-
trons leaving the cathode is zero, that saturation does
not occur, and that the current Howing across the
discharge path is sinusoidal. Tor an oscillating diode
the optimum efficiency is only about 37, so that the
resonance resistance of the attached resonator must be
about 4 times greater than that necessarv for oscillation.
With space-charge control the slope of the characteristic
falls with increased transit angle and with increased
modulation; the control power decreases, on the average,
with increased transit angle. In the transit-time region
a diode can absorb real power when the anode voltage
is made so mnegative that the anode d.c. vamshes.
Theoretical results are supported by calculation of
electron paths, agreement being exact in many cases
and closely approximate in others. The degree of
approximation is discussed and a complete review of
the phyvsical phenomena in the space-charge diode is
given. The behaviour of the electron current and of the
a.c. and d.c. voltages is shown graphicallyv and the
special case where the anode current has no d.c. com-
ponent is discussed.

621.396.675.029.63 999

The Seli-Excitation of a Triode Oscillator with Feed-
back in the Decimetre Wavelength Range.—-S. D.
Gvozdover & V. A. Zore. (Zh. lekh. Fiz., Sept. 1948,
Vol. 18, No. 9, pp. 1194-1206. In Russian.) The selt-
excitation ot a triode is investivated mathematically,

A68

taking into account the cathode-grid transit time
General formulae are derived for determining  the

wavelength of the oscillator, the condition of sell-
excitation and the {requency correction necessarv for
u.s.w. operation. The theory is illustrated bv an analysis
of the self-excitation of the Esau circuit (Fig. 4).

621.3960.679.13 : 621.396.621 1000

Crystal Discriminators.——]. M. Barcala. (/tev. felegr.,
Buenos Aires, Sept. 1948, Vol. 37, No. 432, pp. 611-615,
64%.) Discussion of their characteristics, with special
reference to (a) operating voltages and their variation
with frequency, (b) sensitivity, (¢) etfect of the @ factor
of the tuned circuit, (d) ctfect of voltage ratio on output.

621.390.019.13 : 621.396.621 1001

A Phase Discriminator for Frequency-Modulation
Reception..— F. G. Newall & ]. G. Spencer. (Electronic
Lugng, Jan. 1949, Vol. 21, No. 251, pp. 25-26.) Descrip-
tion of a circuit which is casy to align and produces an
output voltage high c¢nough to drive a normal output

valve. A circuit diagram is given and design data are

discussed.

621.396.645 - 621.302.52 1002
The Properties of I.F.-Amplifier Networks.—A. Len-

nartz. (Funk w. Ton, Nov. 1948, Vol. 2, No. 11, pp.

579--590.) Equivalent circuits are used in discussion ot

various types of amplifiers and filters.

621.396.645 1003

Study and Construction of an Amplifier of Very High
Quality : Parts 1 & 2. — 1. Gilloux. (Radio prof. belze,
April & Oct. 1948, Vol. 11, Nos. 43 & 47, pp. 13—18 &
16-18.) Discussion of the design of the different stages
of an amplifier in which phase distortion is low and

which has an extended range of uniform response.
Construction details are given.
621.396.645 : 621.316.722.4 1004

Low-Impedance Variable Voltage Tappings.—DM. G

Scroggie.  (Wireless World, Jan. 1949, Vol. 55, No. 1,
pp. 2-6.) .\ cathode follower can be controlled to provide

a continuously variable output when shunted across a
stabilized d.c. supply voltage. The cathode follower has
an internal resistance which for most applications is
< 1% of the load resistance into which it has to work.
Circuit and operational details are discussed. The
limitations on the output arc those imposed by the
characteristics of the valve used and 1ts maximuin
loadings. Tor previous parts see 231 ol January, 863
of March and 1200 below.

621.396.645 : 621.385 : 621.396.822 1005
On the Influence of the Noise of Vacuum Tubes on the

Accuracy of Linear Amplifiers. Milatz & Keller. (See
1229.)
621.396.645 : 621.396.931 1006

Power Amplifier for the Citizens Transmitter. —-W. C.
Hollis.  ([Electronics, Dec. 1948, Vol. 21, No. 12, pp.
84-87.) Construction and circuit details of a two-stage
amplifier for use with the transmitter discussed in 835
of 1948. No machining is necessary. Sce also 3511 of
1948 (Lurie) and back references.

621.396.645.001.8 1 535.6 1007
Applications of Alternating Current Amplifiers to
Optical Measurements.— <. |. Harris. (Electronic
Engng, Dec. 1948, Vol. 20, No. 250, pp. 396-399.) \n
absorptiometer and two spectrometers are hriefly dis-
cussed.  Requirements concerning detector impedance,
switching frequency of an interrupted beam, and tuning
are considered.
\PRIL
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621.396.645.020.4 : 621.314.2 1008

Note on A.F. Amplification : the Question of the
Transformer. —H. Gilloux. (Radio frang.. Oct. 1948,
pp. 10-13.) An extremely simple method of design is
given for the transformer of an output stage using a
single power valve or two smaller valves in parallel.
Examples show that for a corresponding push-pull stage
the transformer is verv much heavier and about 4 times
dearer. Sce also 1321 of 1948.

021.396.645.37 1009

Cascade-Connected Feedback Amplifiers.—H. Mayr.
(M crotecnic, T.ausanne, Nug. 1948, Vol. 11, No. 4,
pp- 174 -178. In English) The complex attenuation
frequency characteristic of an n-stage amplifier is dis-
cussed, particularly for n<<4. It is not possible to obtain
a rectangular attenuation curve il all the stages are
tuned fo the same frequency, while detuning the stages
involves a considerable reduction in gain. .\ better
solution is ofiered bv subdividing the whole amplitier
into groups of one or two stages, each with its own {feed-
baclk loop; this possibility is discussed in detail for 3- and
4-stage amplifiers.

1010
J. N. Van Scoyoc & . I..

6$21.396.645.37  621.3.011.3/.§
High-Q Variable Reactance.-

Murphv.  (Elecivomics, Jan. 1949, Vol. 22, No. 1, pp.
118 122.) The basic circuit consists of a feedback
amplifier with a reactance in the feedback loop. The @

of the circuit is high if the amplifer output impedance
is small compared with the feedback reactance. The
overall rcactance may be varied by changing the
amplifier gain, which may be controlled by an applied
signal, by a potentiometer, or by changing valve trans-
conductance or load resistance in one or more stages of
the amplifier. A double-triode cathode-follower circuit
is discussed in which the second cathode follower is used
as a variable load resistance for the first.

6271.306.615.37 : 627.300.019.231 1011

Valve Characteristic Giving Linear Modulation when
a Feedback Resistor is Inserted in the Cathode Lead.
Boelens.  (See 1240.)

621.396.045.371 1012
Impedances in the Feedback Amplifier. P. M. Prache.
(Bull. Soc. frang. Flect., Nov. 1948, Vol. 8, No. 86, pp.

531 -535.) Discussion on 383 of 1948, Sce also 1329 of

1948.

621.396.645.371 1013
Corrector Circuits for Feedback Amplifiers.—Il.

Chireix. (Bull. Soc. frang. FElect., Nov. 1948, Vol. §,

No. 86, pp. 523-531.) Various circuits are considered,
comprising both reactors and resistors, which can be
used for control of phase, gain and passband.

621.396.645.371 1 621.317.715 1014

Influence of Reactive Feedback Networks on the
Response of Galvanometers.P. Savic. (Natwre, Lond.,
oth Oct. 1948, Vol. 162, No. 4119, pp. 569-570.) The
damping and /or natural frequency of a galvanometer can
be altered to an extent proportional to the gain of an
associated amplifier which has a suitable reactive feed-
back circuit.

1015
(Wiveless World, Jan. 1949,
Brief description of some of

021.396.69 1 06.004
Amateur Radio Show.
Vol. 55, No. 1, pp. 13-14.)
the components exhibited.

6271.392 1016
Microwave Transmission Circuits. 1Book Review
G. L. Ragan (Ed). McGraw-Hill, New York, 19438,
716 pp.. $8.50. (Proc. Imnst. Radio Il-ngrs, W. & [,

Dec. 1948, Vol. 36, No. 12, p. 151t1.) Volume g of the
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M.1.T. Radiation Laboratory series. . deals with
the probiems of power transmission from one place to
another at microwave frequencies, and its contents are
applicable to almost all of the problems that come up in
the design of microwave circuits.

GENERAL PHYSICS

53.0810  621.3.081 1017

The Rationalized Giorgi System with Absolute Volt
and Ampere as applied in Electrical Engineering.
P. Cornelius. (Philips tech. Rev., Sept. 1948, Vol. 10
No. 3, pp- 79 86.) The most important e.m. formulace
are tabulated and discussed.

530.162 : 519.2 1018

A Problem on Random Vectors.— R. D. T.ord. (Phil.
Mag., Jan. 1048, Vol. 39, No. 288, pp. 606 7t.) An
analvsis of the probability distribution of the com-
ponent, along a given axis, of the sum ol a number of
equal coplanar vectors whose directions are random.
The solutions are expressed in terms of Bessel functions

and are generalized for a svstem in more than two
dimensions. See also 3566 of 1947 (Horner).
535 I 1019

Some Recent Applications of Opties to Astronomy.-
E. H. Linfoot. (Mon. Not. R. astr. Soc., 1948, Vol. 105,
No. 1, pp. 81-93.) Includes a discussion of the Schmidt
optical system.

535.01-15 1020

On the Range of Infra-Red Rays. -W. Dechend.
(Flektvon Wiss. Tech., Nov. 1948, Vol. 2, No. 11, pp.
255 259.) Discussion ol experimental results on the
relation belween the range and (¢) the power of the
source, (b) the water-vapour content ol the atmaosphere
and (c) the reflecting power of objects.

536.3 1021

The Efticiency of Radiation Shields. . To. De Barr.
(Rev. sci. Tnstrinn., Sept. 1048, Vol. 19, No. 9, pp.
560-573.) * The etiect of a number ol thick radiation
shields of infinite thermal conductivity and of a tyvpe
realizable in practice is analyzed by matrix algebra, and
a method for calculating the temperatures of the various
shields is also given.” Sce also 1022 below.

530.3 1022
Extension of De Barr’s Analysis of Radiation Shielding.
1. B. Garrison & A. \V. Lawson. (Rev. sci. [ustruni.,

Sept. 1948, Vol. 19, No. 9, pp. 574377 Extension of

De Barr’s analvsis (1021 above) to the case when the

original source has arbitrarv emissivity.

537.52 1023
Mechanism of Dielectric Breakdown. D. T. Hurd.

(Gen. elect. Rev., Dec. 1948, Vol. 51, No. 12, pp. 26 33.)

A theoretical discussion for gascous, liquid and solid

dielectrics.

537:525.92 1024
Space-Charge Wave Amplification Effects. —A. V.

HacH. (Phys. Rev., 15th Nov. 1048, Vol. 74, No. 10,
pp- 1532-1533.) .\ search for more cfficient means ot
generating  and  amplifying  microwave  energy has
suggested that the mechanism of interaction between
particles and associated space-charge waves is of primary
importance in many natural phenomena.  The theory
of the elfect is outlined and its application to effects such
as solar noise, excess noise in electron beam tubes and
magnetrons, and high temperatures ol clectron clouds
in magnefrons, is considered.

533:0671.3 1025
Magnetism.— D A.O. (Nafure, Lond., zoth Nov. 1948,

Vol. 162, No. 47235, pp. 799 -80T1.) Summaries of 3 papers

read at a British Association Svmposium.
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5358.566.029.65/.66* 1026
The Limiting Region between Electromagnetic Milli-
metre Waves and the Long-Wave Infra-Red.—F. X.

Eder. (Funk u. Ton, Oct. 1948, Vol. 2, No. 10, PP-
491-498.) \ review of methods for generating such
waves.

538.560.1 1 [546.4471.26-145.1 - 546.4713.7-T45.T 1027

Absorption of Ultra High Frequency Waves in Salt
Solutions.—-S. K. Chatterjee & B. V. Sreekantan.
(Indian J. Phys., JTuly 1948, Vol. 22, No. 7, pp. 325-332.)
Mecasurements at frequencies between 300 and 480 Mc's,
using aqueous solutions of MgSO, and CaCl, of different
concentrations, show that absorption maxima generally
shift to higher concentrations with increasing frequency.
The retlection coefficient varies little with either concen-
tration or frequency. The results agree with the theorv
outlined. Experimental details were discussed in 3099

of 1948.
538.569.4.029.651 1 546.21 1028
Atmospheric Absorption of Millimetre Waves.

H. R. L. Lamont. (Proc. phys. Soc., 1st Dec. 1948,
Vol. 61, No. 348, pp. 502-569.) A brief account of this
work was noted in 3398 of 1948. The maximum absorp-
tion observed was t 5.7 db/km, after reduction to standard
dry atmospheric conditions.

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA
521.1 1029
Review of Cosmol~gv. 1. Bondi. (Afon. Nol. R. astr.
Soc., 1948, Vol. 108, No. 1, pp. 104-120.)

523.2 1030
The Origin of the Solar System. —11. Jeffreys. (Mon.
Not. R. astr. Soc., 1948, Vol. 108, No. 1, pp. 94-103.)

523.53 1 621.396.9 1031

Determination of Meteor Radiants by Observation of
Radio Echoes from Meteor Trails. —]. A. Clegg. (Phil.
Mag., Aug. 1948. Vol. 39, No. 295, pp. 577 -594.) By
noting the variations in the ranges in addition to the
variations of the hourly rates it is possible to reduce the
number of observing stations from three to one. Using
a frequency of 70 Mc's and an aerial svstem whose hali-
amplitude beam-width is 10, under favourable
conditions the radiant can be located within a circle of
radius 1, but usually the probable errors are greater.
See also 3402 of 1948 (Lovell).

523.01 1947 " 1032
Comets in 1947 .——G. Merton. (Mon. Not. R. asir.
Soc., 1948, Vol. 108, No. 1, pp. 124 130.)

523.72 1 021.390.822 1 551.570.535 1033

Tonospheric Effects noted during Dawn Observations
on Solar Noise. R. Pavne-Scott & L. L. McCready.
Tery. Magn. aimos. Llect., Dec. 1948, Vol. 53, No. 4,
PP. 429--432.) A small source of solar noise is observed
from a high site at dawn. The direct wave and that
reflected from the surface of the sea give an interfercence
pattern from which the apparent elevation of the sonrce
can be calculated. The difterence between the eleva-
tions on 200 and 60 Mc/s gives the ionospheric refraction
on the lower frequency and is of the order of } The
observed refraction is about three times that expected
assuming a svmmetrical T fayer, but the change with
clevation favours an asvmmetrical T laver rather than
a possible G laver. On several days, noise on 6o Mc/s
completely disappeared for some minutes before return-
ing with reduced amplitude. This is tentatively attrib-
uted to absorption or refraction effects.  See also 412
of 1948 (McCreadv, Pawsev & Pavne-Scott).

A.70

523.745 1034

Maximum of the Current Cycle of Solar Activity.—
V. I'. Chistvakov. (Priroda, \ug. 1943, No. 8, p. 41.
In Russian.)

523.746 1 621.396.822 1035

Changes in Ionization and Radio Reception during
the Sunspot-Period 1944-1947. —H. T. Stetson. (Terr.
Magn. atmos. Llect., Dec. 1948, Vol. 53, No. 4, pp.
419 454.) Discussion of the relation between sunspot
number and  field strength for 5-Mc/s and 10-Mc/s
transmissions over a 373-mile path. The night field
for 5 Mc/s has a maximum at a sunspot number of
105, while day fields decreased steadily with increasing
sunspot number. T'or 1o-Mc/s transmissions, both dav
and night fields increased with increasing sunspot
number.

523.746 10947 1036

Solar Activity: Sunspots [in 1947].—H. \W. Newton.
(Mon. Not. I. astv. Soc., 1948, Vol. 108, No. 1, pp. 122—
123.)

523.746 '19.48.07/.09 "’ 1037
Provisional Sunspot-Numbers for July to September

1948. M. Waldmeier. (Terr. Magn. aimos. Elect.,

Dec. 1948, Vol. 53, No. 4, p. 348.)

523.752 1947 1038
Solar Activity: Prominences in 1947 . A. K. Das.

(Mon. Not. R.astr. Soc., 1948, Vol. 108, No. 1, pp. 123
124.)
538.12:521.15 1039
Magnetism of Celestial Bodies and Gravitation.

J. Mariani. (Nafure, Lond., 16th Oct. 19453, Vol. 162,
No. 4120, pp. 612-613.) Discussion of Blackett's
formula (3112 of 1947) and Wilson's relation o —p /K,
where the charge densitv ¢ is associated with the mass
density p by the Newtonian gravitational constant K
he Newtonian theorv of gravitation fails to cexplain
Wilson’s formula. A\ suggested explanation in terms
of relativistic theorv is given for the case of an isolated
and limited fluid surrounded by a static gravitational
field.

538.12 : 521.15 © 523.7 1040

Solar Magnetism and the Suggested Fundamental
Magnetization by Rotation.—5S. Chapman. (Afon. Nof.
R. astr. Soc., 1948, Vol. 108, No. 3, pp. 236 251.) The
assumption (discussed bv Blackett in 3112 of 1947) that
a rotary mass flux f produces a magnetic tield as if it
were a negative clectric current of intensitv BG!f'c
is applied to the sun. Here 8 is a constant of order
unity (0.3 for the earth), ¢ is the gravitational constant
and ¢ the velocity of light. The solar densitv distribution
assumed 1s that of a point convective model having
non-uniform distribution o angular velocity. If the
sun’s polar magnetic intensity is of the order of 10 gauss,
as suggested by Thiessen, 8 for the sun is about o.4. The
magnetic intensity at the centre of the sun appears to
be of the same order of magnitude as sunspot magnetic
fields, but these fields mayv be due to some other mechan-
ism, and this weakens the hypothesis that f1s a universal
constant.  The non-uniformity of angular velocity
introduces terms into the tield potential which are too
small to be observable at present.

550.38 1 523.78 “'1947.05.20" 1041
Magnetic Effects Observed at Vassouras, Brazil,

during the Solar Eclipse of May 20, 1947.—L. I. Gama.

(Terr. Muagn. atinos. FEleci., Dec. 1948, Vol. 53, No. 4,

pp- 405-128.)
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550.381948.04/.06" 1042
Selected Days, Preliminary Mean K-Indices and

C-Numbers for Second Quarter, 1948.— N. F. Eaton.
Terr. Magn. almos. Elect., Dec. 1948, Vol. 53, No. 4,

pp- 477, 478.)

550.38 “1948.07/.09" 1043

Daily Magnetic-Activity Figures C and Three-Hour-
Range Indices K and List of Sudden Commencements,
July to September, 1948, at Abinger. -H. Spencer
Jones.  (Terr. Magn. atmos. Elect., Dec. 1948, Vol. 53,
No. 4, pp. 479180/

550.38 “1948.07/.09' _ 1044
Cheltenham Maryland] K-Indices for July to Septem-

ber, 1948. -P. G. Ledig. (Terr. Magn. atinos. ILlect.,

Dec. 1948, Vol. 53, No. 4, p. 104.)

550-394.3 1045

Pre-History of the Earth’s Magnetic Field.-—-E. A.
Johnson, T. Murphy & O. W. Torreson. (lerr. Magn.
atinos. [Zlect., Dec. 1948, Vol. 53, No. 4, pp. 349-372.)
A study of anomalous deposits in glacial clavs and
of Pacific cores suggests that the ecarth’s field has

remained substantially constant for the last million
years.

550.385 “1948.07/.09" 1046
Principal Magnetic Storms |[Julv- Sept. 19487,
(Terr. Magn. atmos. Llect., Dec. 1948, Vol. 353, No. 4,

pp- 481-494.)

5575 538.566 1047
Some Problems in Radio Meteorology.— Booker. (See

1159.)

551.510.535 1048
On the Structure of the Ionosphere. -J. Malsch.

(Arch. elekt. Ubertragung, TFeb./March 1948, Vol 2,
Nos. 2/3, pn. 38-69.) If radio waves are reflected from
the T laver, or from the F layer and affected by the
lower part of that laver or by one still lower, path
differences in the reflected beam give rise to interference
effects which cause variations of the received field
strength.  The effect of limitation of the beam on zenith-
reflection measurements of intensity bv pulse methods
15 also considered.

351.510.535 1049

The Induction of Electric Currents in a Non-Uniform
Ionosphere.—A. A. Ashour & A. T. Price. (Proc. roy.
Soc. 1, 7th Dec. 1948, Vol. 195, No. 1041, pp. 1983-224.)
Calculations are made ol the distribution and the
magnetic field of the currents induced i1t a non-uniformlv
conducting ionospheric shell by an external magnetic
field, which is either periodic or subject to sudden
changes. Assuming that the initial phase of magnetic
storms is due to field changes outside the ionosphere,
it is shown that its mean integrated conductivitv is
probably not much greater than 1077 c.m.u. It is found
that electromagnetic shielding by the ionosphere has an
nnportant effect on the distribution of ficld changes
observed on the earth, and mav lead to an apparent
diurnal variation of frequency of occurrence of sudden
commencements at a given station. Simple explana-
tions are suggested for some known features of micro-

pulsations, and for some well-known phenomena of
magnetic  disturbance, including  Sangster’s rotating
disturbance vector.

551.570.535 1050

An Approximate Solution of the Problem of Path and
Absorption of a Radio Wave in a Deviating Ionosphere
Layer.—J]. . Tlacke, Jr, & J. M. Kelso. (Proc. Iust.
Radio Engrs, W. & E., Dec. 1948, Vol. 30, No. 12, pp.
1477-1431.) The method of approximations previously
used for the case of vertical incidence (3115 of 1948) is
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extended to obtain solutions for oblique incidence,
neglecting second-order absorption eftects.
551.510.535  523.746 1051

Critical Frequencies, Sunspots, and the Sun’s Ultra-
Violet Radiation.—C. \V. Allen. (Terr. Magn. atmos.
Llect., Dec. 1948, Vol. 53, No. 4, pp. 433-445.) Monthly
values of the ratio 4 of the critical frequency to the
critical frequency for zero sunspot number have been
averaged for a number of stations and tabulated for the
r1-year period 1937-1947. Certain solar features have
variations which are correlated with sunspot-number
variations but lag behind them ; the lag varies from
o.15 month for Ca Hocculi to 0.87 month for coronal line.

The relationship between relative ultra-violet intensity
S, sunspot number R and the ratio A is of the form
S=(1-+bR) An where b and »n arc constants.
Values of b and » obtained from the 1937-1947 observa-
tions for the E, IF; and F, regions are compared with
those determined from the relation between critical
frequency and the sun’s zenith distance.

The recombination cocflicients for 2 — o are found
for the 12 and Iy regions ; the decav coefficient for the
EF, region is found from obscrvations at stations which
are relatively free from I7,-region anomalies.

551.510.535 : 525.624 1052

Atmospheric Tides in the Ionosphere : Part 3 — Lunar
Tidal Variations at Canberra. - D. F. Martyn. (Proc.
roy. Soc. A, gth Nov. 1948, Vol. 194, No. 1039, pPp.

429 -344.) Semi-diurnal lunar variations have been
found in the heights and critical frequencies of the E,
F, and I, regions ; the harmonic coceflicients have been
determined. It is deduced that () the ionospheric lunar
variations are caused by ionic drift under the action of
the ‘“dvnamo ’ clectric forces, and not bv simple tidal
rise and fall of isobaric surfaces, () the lunar magnctic
variations are not produced in the I, F, or I, regions.

Part 10 2421 of rg947. Part 20 106 of 1948. Part 4:

1053 below,

557.510.535 : 525.024 1053
Atmospheric Tides in the Ionosphere : Part 4 —

Studies of the Solar Tide, and the Location of the Regions
producing the Diurnal Magnetxc Variations. -D. I’
Martyn. (Proc. rov. Soc. 4, oth Nov. 1948, Vol. 194,
No. 1039, pPp. 445463.) Snlzu' tidal eftects are found in
the IZ, I, and F, regions. For the T, region the ampli-
tudes and  phases of certain  seasonal scmi-diurnal
harmonics are determined and used to interpret the
global distribution of I, ionization. The lunar magnetic
variation appears to be produced mainly by currents in
the D region, but is opposed by corresponding currents
in the E and F, regions. This conclusion is checked by

considering McNish’s evidence of the etfects of solar
flares on the magnetic variation (1o of rg38). Part 3:
1052 above.

5537.510.535 1 551.524 1054

Temperature of the Upper Layers of the Atmosphere.

V. A Baranul'ko.  (Priroda, May 1948, No. 5, pp. 34-35.
In Russian.) Kessenikh & Bulatov suggested the possi-
bility of a relationship between the temperature on the
surface of the earth and that of the F, laver (2520 of
1945). This was confirmed by Seaton (3123 of 1947) who
showed that at noon high temperatures are probable
in the E layer (height about too km) and that much
lower temperatures are probable in the F, and F, lavers
(respective heights 200 and 350 kim). The I,-laver
temperature seems to be the nearest to that at the
surface of the earth. Since there s a detinite relationship
between the temperature and the ionization density of
the reflecting laver, this conclusion is of great practical
importance in selecting optimum wavelengths for com-
munication in particular directions.
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551.504.11 1055

Studies on the Atmospheric Potential Gradient:
Part 1 — The Principle of Selection of Electrostatically
Quiet Days.—H. Israél & G. Lahmever. (Terr. Magn.
atmos. Llect., Dec. 1948, Vol. 33, No. 4, pp. 373-386.
In German.) General discussion. It is suggested that
in addition fo potential gradient measurements, the
conductivity and/or the vertical current should also be
taken into account.

331.594.6 - 621.300.93 1056

Sterics.—C. V. Ockenden. (Mel. Mag., April 1947,
Vol. 76, No. 898, pp. 78-84.) With four stations operat-
ing c.r. tube d.f. equipment at a frequency of about
10 kc's, the British Meteorological Otfice is able to locate
thunderstorms at distances up to 1 000 or 1 300 miles.
The equipment is brieflv discussed, and results {or certain
specific  davs  are  corrclated  with  other  synoptic
information.

LOCATION AND AIDS TO NAVIGATION

621.396.9 1 523.53 1057
Determination of Meteor Radiants by Observation of
Radio Echoes from Meteor Trails. Clegg. (Sece 1031.)

621.306.93 ) 1058
Airborne  Automatic  Direction-Finders. — K. I
Umpleby. (/. Insin elect. I'ngrs, Part TITA, 1947,

Vol. 94, No. 15, pp. 693-704.) Discussion of the general
principles ol direction finders which automaticallv rotate
their loops to the null position; three such systems are
described. The American AN ARN7 radio compass uses
an iron-cored loop which is driven by a 2-phase motor
supplied {rom a saturable-core transformer. The
saturation is controlled, through thyratrons, by the
receiver output. The German Peilgeriat VI system also
uses an iron-cored loop, driven by a d.c. motor which
1s controlled, through a Ward-Leonard svstem and
vibrator rectifier, by the receiver output. In the Roval
Aircraft I'stablishment (R.AE)) direction finder now
being developed, the iron-cored loop 1s driven, through
a differential gear, by two continuously running motors.
The loop is rotated when the motor speeds differ ; static
friction is thus climinated.

621.396.93 1059

Radio Direction-Finding by the Cyclical Differential
Measurement of Phase.—C. W. LEarp & R. M. Godlrey.
(/- Instn elect. Engrs, Part TITA, 1947, Vol. 94, No. 15,
pp- 705-721.) Ilasingle vertical acrial element describes
a circular path in a horizontal plane, the phase of the
signal  received  will be modulated according to the
position of the aerial relative to the direction of arrival
of the signal.  The same cifect can be obtained by
successive electronic switching to individual aerials of
a set placed at regular intervals round the circumlerence
of a circle.  Several types of direction finder using this
system, and their advantages over the simple Adcock
system, are discusscd.  Site errors can thus be appreciably
reduced.

021.390.93 1060

The Extension of Wireless Direction-Finding Tech-
niques to Very High Frequencies for Naval Use. 1R M.
Griffith & W. Rosinski. (/. Instu elect. IZngrs, Part 1114,
1947, Vol. 94, No. 15, pp. 727-740.) Discussion of:
(a) a rotating H-Adcock svstem suitable, with slight
modification of the aerial dimensions, for different
bands in the range 30-600 Mc/s, (b} a fixed j-acrial
Adcock svstem for use with a goniometer for the range
30-100 Mc s, (0) a similar svstem with visual indication
and (d) a rotating retlector system for frequencies above
150 Mc’s.  Lvpical bearing correction curves are given
for installations in a ship.
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621.396.93 1061
An Analysis of the Performance of Multi-Aerial
Adcock Direction~-Finding Systems.—P. G. Redgment,
W. Struszvnski & G. J. Phillips. (]. Tustn elect. Ingrs
Part TITA, 1947, Vol. 9y, No. 15, pp. 751-761.) A
generalized modification of the conventional j-aerial
Adcock svstem is considered in which each aerial 1s
replaced by twin elements connected in parallel, and #»
pairs of such twin clements are used in conjunction with
an g-phase goniometer. Improvement upon the usual
Adcock svstem can be obtained in respect of both
spacing crror and sensitivity, but an increase in the
number of aerials above 8 is of little practical advantage
since the spacing for small errors approaches the absolute
limit of r.22 A, .\ star connection of acrials provides
a correct sense signal only when the aerial spacing is
0.76 A

621.396.93 1062

A Simple Method of Reducing the Polarization Error of
a U-Type Adcock Direction-Finder.—H. Iletcher. (/.
Instn elect. Engrs, Part LITA, 1947, Vol. 94, No. 15,
pp. 77t-752.) Tests with an Armyv  transportable
direction finder which had a satisfactorily small polariza-
tion error on a site with high conductivity showed that,
on a site of very low conductivity, a simple counterpoise
of eight radial clements could have an eftectiveness
comparable with that of more claborate earthing
arrangements.  On an average tvpe of unfavourable site,
a fourfold reduction in polarization error was obtained,
resulting in a performance comparable with that for a
veryv good site. The use of the system described is
recommendcd for all but the best sites, with or without
a laver of crushed coke, which is suggested as an alter-
native to the large circular earth mat often used.

621.396.93 1063

The Performance of High-Frequency Direction-Finders
in Various Types of H.M. Ships.—C. Crampton, \V.
Struszynski, J. H. Marshall & ]. C. \Woollev. (]. Insin
elect. I'ngrs, Part I11A, 1947, Vol. a4, No. 15, pp. 79%
S08.) A survey of the problems and errors associated
with h.f. d.f. in ships, including: (a) choice of acrial
systems, (h) siting and rigging requirements, and
(¢} calibration and estimation of accuracy. Calibration
results and performance curves lor tvpical installations
in diffcrent ships are analysed, and possible methods of
improving performance are discussed.

621.396.93 1064

The Development of a High-Frequency Cathode-Ray
Direction-Finder for Naval Use. 5. de \Valden, A. 1. L.
Rocke, J. O. G. Barrett & \V. J. Pitts. (/. Instu elect.
Engrs, Part TIIA, 1947, Vol. 94, No. 15, pp. 323-837.)
The operation of the latest design of shipborne equipment
{or the frequency range 1—24 Mc/s is based on the familiar
twin-channel principle. A crossed-loop aerial system is
used and sense 1s determined by causing the output from
an omnidirectional aerial to black out one end of the
c.r. tube trace. Development problems associated with
the balance of the twin amplifiers, the simplification of
alignment and operation and the visual presentation of
sense are discussed.  The performance under operational
conditions is described.

621.396.93 1065
Medium-Frequency Direction-Finding in H.M. Ships.
G. J. Burtt: R. T. I’ \WVhipple. (/. Instu elect. Iugrs,
Part TTIA, 1947, Vol. 94, No. 15, pp. 838-850.) Part
by G. J. Burtt: A review of the present state of m.f.
direction finding in both surface vessels and submarines
and of recent advances m equipment. Part 2, by
R. T. I>. Whipple: \ general discussion of the effect on
the direction finders of reradiation from the ship’s hull

and deck structures.
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621.390.93 1066

Direction-Finding.—W. Ross: C. Crampton. (/. Insin
elect. Iongrs, Part I1IA, 1947, Vol. 94, No. 15, pp. 367
370.)  Discussion on 1955 and 1956 of 1948.

21.390.93 : 519.233 1067

Statistical Plotting Methods for Radio Direction-
Finding. -R. H. Bartield. (/. Iustn elect. Isngrs, Part
I[LTA, 1947, Vol. 94, No. 15, pp. 673--675.)

621.396.93 : 519.283 1068

The Estimation of the Probable Accuracy of High-
Frequency Radio Direction-Finding Bearings.—\. Ross.
(. Instn elect. Fngrs, Part IIT\, 1947, Vol. 94, No. 15,
pp. 722-726.) The method is based on the probable
value of the variance associated with the observation.
Snap bearings are taken over a period of five minutes.
The arithmetic mean is taken as the observational
hearing. The probable variance is estimated {from («) the
spread of the observed readings, (b) site errors based on
the past history of the direction Ander, (¢) the ionospheric
lateral deviation based on known data, and (d) the
observational error based on the flatness of the bearing.
In a practical trial of the method good agreement was
obtained between the estimated and the actual bearing
errors.

621.390.93 : 519.283 1069
Statistical Theory of D.F. Fixing.—R. (. Stansfield.
([. Instu elect. Engrs. Part [IIA, 1947, Vol. 94, No. 15,
pp. 762--770.)
621.396.93 : 551.508.5 1070
Direction-Finding and the Measurement of Wind by
Radio.— D. N. Harrison. (Met. Muag., Oct. 1947, Vol. 76,
No. go4, pp. 217-225.) .\ general review of methods
used by the British Meteorological Office for heights up
to about 2o kim. The radiosonde transmitter and Adcock
d.f. sets arc being replaced by reflectors and radar sets,
which give a greater accuracy but, at present, a reduced
range of observations when wind velocities are high.
Future developments will be directed towards attaining
heights up to at least 30 km, higher instrumental
accuracy and better automatic operation.

621.396.93 : 551.504.0 1071
Sferics.—Ockenden.  (See 1036.)
621.396.93 : 621.314.2 1072

An Investigation of Symmetrical Screened Trans-

formers for H.F. Radio Direction-Finders.—Struszvnski
& Marshall,  (See 969.)
621.396.03 : 621.317.324% 1073

Field-Strength Estimation by Means of High-Frequency
Direction-Finders in H.M. Ships..—-Crampton & Toczy-
lowski. (See 1118.)

21.396.93 : 621.396.611.1 1074

The Errors in Bearings of a High-Frequency Direction-
Finder caused by Reradiation from a Nearby Vertical
Mast. —C. Crampton, R. T. P. Whipple & A. H. Mugridge.
(/. Instn elect. Ingrs, Part IITA, 1947, Vol. 94, No. 15,
pp- 815-822.) The largest errors occur when the mast
1s in resonance at the frequency used.

621.396.93 : 621.396.676 1075

Some Principles underlying the Design of Aerial
Systems for High-Frequency Radio Direction-Finders in
H. M. Ships. -C. Crampton, W. Struszvnski, S. de
Walden & P. G. Redgment. (J. Instn elect. Engis,
Part III, Nov. 1948, Vol. g5, No. 38, pp. 437453} The
chiel design problems arise from the cxistence ol the
secondary field from the mast on which the d.f. aerial
must be placed, and the necessity for long feeders (up
to 150 {t) to the receiver. Fixed crossed-loop aerials of
the single-turn, screcned type arc used, directly con-
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nected to twin screened feeders, which are coupled to the
receiver by means of a transiormer. The sense aerial
consists of a vertical rod coaxial with the loops and mast,
and a counterpoise system immediately below the loops.
A test signal for the aeral svstem is provided from a
small loop placed inside the d.t. loops and at 45 to each.
A high degree of equivalence of the d.{. loops and
symmetry of the whole structure is rvequired; the
magnitudes of the errors introduced by departures {from
the ideal conditions are investigated. The mechanism
of aerial effect (non-directional response) and steps taken
to reduce it are described. .\ detailed account of the
principles and practice of sense determination is given.

621.396.93 1 621.396.677 1076

A Mobile Spaced-Loop Direction-Finder. —I-. Caplin &
J. H. Bagley. (/. Instn elect. Engrs, Vart IITA, 1947,
Vol. 94, No. 15, pp. 676 682.) A direction finder covering
the frequency range 2-20 Mcs and giving a silent arc
of - 5° for a field strength of & u\/m at 2Mc/s to
2 pV/m at 20 Mc's. It can be used when high-angle
sky waves predominate. Direction and sense finding in
one operation by rotating the loops and watching a meter
1s achieved by using eclectronic switches to couple a
resistance to each loop alternately.  The equipment
can be transported in a jeep trailer. Sec also 2730 of
1947 (Ross).

621.390.93 : 621.396.677 1077

Developments in H.F. Direction-Finder Shore Stations
using Adcock Aerials.—]. F. Hatch. (/. Iustu elect.
Fugrs, Part 1IIA, 1947, Vol. 94, No. 15, pp. 083-692.)
Expertments on finding the direction of the separate ray
components of multi-path telegraphy signals showed that
there was no difficulty in obtaining a bearing on the
first component to arrive, but for the later signals the
sidebands had to be uscd instead of the carrier; this
gave a reduced sensitivity. An aerial balancing unit
which enables adjustments to be made with an internal
oscillator instead of a portable transmitter is described,
also a balanced potentiomcter for measuring goniometer
errors within o.1 and an e.s. screen for a goniometer.
The performances of four types of direction finder are
compared, and a system using an aural null method is
discussed. In this svstem the goniometer can also be
rotated and the null observed on a c.r. tube.

621.396.93.020.62 1078

The Development of Single-Receiver Automatic Adcock
Direction-Finders for Use in the Frequency Band 100-150
Mec/s.—R. F. Cleaver. (/. Insin elect. Engrs, Part TII\,
1947, Vol. 94, No. 15, pp.- 783-797.) The signals {rom
the two directional elements of the elevated H-Adcock
aerial system are modulated at ditterent frequencies with
suppression of the carrier, which is later restored in
constant phase by the addition of a signal from a central
omnidirectional aerial. The combined signal is passed
through the receiver, whose output contains two a.fl.
components.  Their amplitudes and phases give the
bearing and sense of the received signal, which are
indicated by a c.r. tube display. Two experimental
models, and a naval model based on these, are discussed.
The probable instrumental error in the naval model is

about 0.6-1.25 after allowing for octantal error. The
required field strength is 7 xV/m or less. Instruments

for land use are considered: a direction finder capable ot
unattended operation on two frequency channels and
having full remote control facilities is now being
developed.

621.396.932

Compact Marine Radar.
Vol. 55, No. 1, pp. 16-17.)
Kelvin-Hughes equipment.

1079

(Wireless World, ]an. 1949,
Details ave given of the latest
A rotating cheese aerial is
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mounted directly over a case containing the transmitter,
receiver and power supply. Power supply is from a
motor generator giving a.c. at 500 c's. The transmitter
frequency is between ¢ (34 and ¢ 3524 Mc/s; peak power
is 30 kW, pulse duration 0.2 us, and repetition frequency
1 000 per sec. All supervisory controls are placed near
the display unit, which has a g-inch c.r. tube with
magnetic deflector coils rotated by servo motors coupled
to the acrial scanner drive. Range scales give maxima
of 5, 9 and 27 miles.

621.396.033.2 1080

Considerations in the Design of a Universal Beacon
System. - 1.. B. Haliman, Jr. (Proc. Inst. Radio Ingrs,
w. I-, Dec. 1948, Vol. 36, No. 12, pp. 1526-1529.)
Specitications are given for a beacon to be installed in
aircraft for radar range extension, for transmission of air
tratfic control information (including range, azimuth,
altitude and identity data) and for automatic trans-
mission of intelligence required in the operation of the
svstem. The beacon must operate whatever the operat
ing frequency of the primary radar. Display systems
for identity interrogation are outlined. Suitable arrange

ments of component units are illustrated by block
diagrams.
621.300.033.23 1081

Indication of Landing Courses Independent of Weather
Conditions. K. F. Niessen. (Philips Kes. Rep., \pril
1918, Vol. 3, No. 2, pp. 130-139.) Continuation of 102
of January.

629.135.052 1 621.317.733 1082
Double-Ratio Bridges.—(See r120.)

621.396.93 1083
Radar Aids to Navigation. [Book Review]|-—J. S. Hall

(Ed.).  McGraw-Hill, New York and London, 1947,

389 pp.. 30s. (Nature, Lond., 23rd Oct. 1948, Vol. 162,

No. g1271, pp. 633-634.) Vol. 2 of the M.I.T. Radiation
Laboratory series. . . . describes the advantages and
limitations of radar technique when applied to the
problems of navigation and pilotage, whether the equip-
ment is airborne, shipborne or ground-based.”

MATERIALS AND SUBSIDIARY TECHNIQUES

531.788 1084

On the Limits of Use of Thermal Manometers for the
Measurement of Low Pressures.—I.. Dunover. (C. R.
dcad. Sci., Paris, 29th Nov. 1948, Vol. 227, No. 22,
pp. 1147 -1139.) A symmetrical bridge device s
described which is sensitive to pressure variations of the
order of 3 107> mm Hg.
538.221: 621.318.323.2 1085

Ferrite H.F. Magnet Cores.—A. \Weis.  (/7unk w. Ton,
Nov. 1948, Vol. 2, No. 11, pp. 564-578.) The influence
of the conductivity of ferromagnetic materials on their
usefulness in circuit components is considered and the
properties of semiconductor metal compounds, par-
ticularly the ferrites consisting of a divalent metal oxide
with Fe,O,, are discussed. The results of investigations
by the Hescho company on ferrites containing various
proportions of MIn, O, and T'e,0, show that such materials
have decided advantages, the loss angle being only a
fraction of that of iron-dust cores of comparable per-
meability and the density hittle more than half the dust-
core value. Ferrites can also be moulded easily into
forms such as long thin cvlinders, whose high per
meability and low loss can be used with advantage in
h.f. permeability tuning.  Other applications are
suggested and the Philips Mn Zn and N1 Zn ferrites,
known as ferroxcube, are brieflvy mentioned.
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546.28 1086

Temperature- and Humidity-Constant Organic Com-
pounds of Silicon and their Suitability for Use in Electro-
technics.—W. M. H. Schulze. (Funk . Ton, Dec. 1048,
Vol. 2, No. 12, pp. 622 632.) Discussion of the clectrical
and mechanical properties of various materials, including
silicones.

546.431.82 1 537.228.1 : 621.395.61/.62 1087

New Synthetic Piezoelectric Material. —G. N. Howatt,
J. W. Crownover & A. Drametz. (Llectronics, Dec. 1948,
Vol. 21, No. 12, pp. 97-99.) TPure BaTiO, ceramic can
acquire and retain induced piezoelectric properties it a
d.c. polarizing field is applied. The properties and
production of such material, and its use in a transducer,
arc discussed. See also 9335 above.

546.431.82 1 537.228.2 1088
Electrostrictive Effect in Barium Titanate Ceramics.
W. P. Mason. (Phys. Rev., 1st Nov. 1948, Vol. 74
No. g, pp. 1134-7147.) When a d.c. bias is applied to a
multicrvstalline BaTiO, ceramic, an a.c. voltage can
excite resonances in 4 different modes in the ceramic.
The amount of motion is greater than in magnetostrictive
materials, and BaTiO; may be an important electro-
mechanical transducing element.  All the modes can be
explained on the assumption that when a given domain
becomes ferroelectric, it loses its cubic structure and

becomes tetragonal.

546.431.82 1 621.315.612 1089

Domain Structure of BaTiOz Crystals. —H. Blattner,
W. Kianzig, W. Merz & H. Sutter. (Helv. phys. Acta,
1oth Aug. 1948, Vol. 21, Nos. 3/4, pp. 207-209. In

German.) Summary of Swiss Phys. Soc. paper.
546.431.82 1 621.315.012 1090
Anomalies of the Specific Heat of BaTiOs3.—H

Blattner & W. Mevz. (Helv. phys. Acta, 10th Aug. 1948,
Vol. 21, Nos. 3/4, pp. 270-212. In German.) Summary
of Swiss Phys. Soc. paper.

540.431.82 : 621.315.012 1091
Electrical Conductivity and Refractive Index of BaTiOs.
‘G. Busch, H. Flury & W. Merz. (Helv. phvs. Acta,

1oth Aug. 1948, Vol. 21, Nos. 34, pp. 212-215. In

German.) Summary of Swiss I’hvs. Soc. paper.
546.431.82: 021.315.612.011.5 1092
Dielectric Properties of Titanates at Ultra-High

Frequencies.—]. G. Powles. (Nafure, Lond., 16th Oct.
1948, Vol. 162, No. y120, p. 614.) Curves are given for
BaTiO; for frequencies ol 1.5 Mc/s and 9 450 Mc's and
temperatures from 2o to 170 'C. Complex-permeability
data for the same two frequencies and a temperature of
21 'C are tabhulated for the titanates of Mg, Ca and Sr
and also for BaTiO, at 243000 Mc/s.

546.431.82 : 621.315.612.011.5 1093

Dielectric Properties of Mixed Barium and Strontium
Titanates at 10 000 Mc/s.—]J. G. Powles. (Nature, Lond.,
23rd Oct. 1948, Vol. 162, No. 4121, p. 655.) Complex
permittivity as a function of the percentage of BaTiO,
15 shown graphically.

1094
Equipment.—F.
(J. Instn elect. i=ngrs, Part 11,

620.197
Protective Finishing of Electrical
Widnall & R. Newbound.

Dec. 1948, Vol. 95, No. 48, pp. 695-702.) Discussion
on 1057 of 1948.
621.3.032.53 : 533.5 : 666.1.037.5 1095

Glass-to-Metal Sealing.—In futuve the U.D.C. number
666.1.037.5 will be used for this subject, instead of
621.3.032.53 : 533.5 as formerly.
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621.314.63 1096
Theory of Rectification of an Insulating Layer.
H. Y. Fan. (Phys. Rev., 15th Nov. 1948, Vol. 74, No. 10,

pp. 1505-I513.)

621.315.59 : 061.3 1097

Semiconductors and their Applications.—W. Grattidge
& F. A, Vick. (Nature, Lond., 16th Oct. 1948, Vol. 162,
No. 4120, pp. 624--026.) Briel details of the papers read
at a conference of the Manchester and District Branch of
the Institute of Phyvsics.

621.315.59 : 621.383 1098

Photoelectric Emission and Contact Potentials of
Semiconductors.—L. Apker. E. Taft & J. Dickey.
(Phys. Rev., 15th Nov. 194%, Vol. 74, No. 10, pp. 1462
1474.) In spherical photocells with interchangeable
emitters, encrgy distributions of external photoclectrons
from the semiconductors Te, Ge and B were comparesd
with those of several metals.

621.315.01 1099
Insulating Materials for U.S.W. Technics. —W. M. H.
Schulze.  (Elekirotechmik, Berlin, Oct. 1948, Vol.

No. 10, pp. 273-279.) Discussion, with numerous tables
and diagrams, of the clectrical characteristics of about
50 malerials, including most of the new synthetic
materials, at frequencics up to 10 c¢c/s and for a few
materials up to 10'?c/s. The 38 references include
20 from German sources.

621.315.011.011.5 1100

Breakdown of Solid Insulating Materials.—I’. Perlick.
(Arch. elekt. Uberiragung, April/May 1948, Vol. 2,
Nos. 4/5. pp. 174-185.) Wagner's theory of thermal
breakdown 1s satisfactory for problems in the thermal
range; the dependence of the breakdown voltage on the
ambient temperature and on the frequency can be
cstimated quantitatively from the material constants.
The fundamentals of the principal theories of breakdown
are reviewced and compared with experimental results.
Breakdown in solids is also compared with breakdown in
air or m oil. Breakdown with d.c. occurs in nearly every
case at a voltage equal to or below the a.c. peak voltace.
The a.c. breakdown voltages recently reported for h.v.
cables, which were low in comparison with the d.c.
breakdown voltages, are not in agreement with measure-
ments on thin samples and can only be attributed to
internal or external edge effects.

21.318.22 1101

New Magnetic Alloy.—‘* Diallist . (Wireless World,
Jan. 1949, Vol. 55, No. 1, p. 38.) A Ni-Al-Co-Fe allov
containing a minute percentage of Nb has higher
coercivity than that of anyv known allov. It has been
developed by the Permanent-Magnet Association in
collaboration with the Electrical Research Association.

621.383.4 1102

New Photoconductive Cells.—E. Schwarz. (Nature,
Lond., 16th Oct. 1948, Vol. 162, No. 4120, pp. 614-615.)
Various methods in which an electric discharge is active
can be used to produce such cells from a number of
substances which form two groups. The first group
(which includes Pt, Ni, Sb and Ge) has the propertics
that if the carricr is kept at or below room temperature
during the prodnction, the film has a high resistance, a
high negative temperature coefficient of resistance (8)
and has its optimum sensitivitv in the near infra-red.
Heating the film in air or oxygen afterwards reduces the
sensitivity, the resistance and 8. The substances in the
sccond group (which includes the sulphides, selenides
and tellurides of Pb, Sn, In, Tl, Cd, Bi and Sb) have
stmilar properties before heating. Heat treatment in
air or oxygen at a low temperature temporarily reduces
the sensitivity, the resistance and B, but prolonged heat
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treatment at a
quantities again.

higher temperature increases these

Most of the tellurides show high
sensitivity onlv at 78°C or at the temperature of
liquid air. Some of the sulphides are verv sensitive even
at room temperature.

666.1.037.5 : 669.018.47 : 536.413.2 1103
The Effect of the Melting Point and the Volume
Magnetostriction on the Thermal Expansion of Alloys.
J. J. Went. (Philips tech. Rev., Sept. 1948, Vol. 10
No. 3, pp- 87-94.) The thermal expansion coefficient
for an alloy can be determined in terms of the melting
points and magnetostrictive properties of the constituent
metals. This is used to determine, for example, an allov
of Fe, Ni, Co and Cu which can be scaled to hard glass.

669.14-15: 621.305.5 1104
Surface Treatment of Steel by means of H.F. Induction
Heating.—Kegel. (See 1143.)

533.583 : 621.385 1105

Production and Use of Getter Materials in German
Radio Valves, Thermionic Devices generally, and Electric
Lamps. [Book Notice| —B.I1.O.S. Final Report No. 1834,
H.M. Stationery Office, London, 29 pp., 4s. General
information is arranged according to the firm supplying
it, but detailed information according to the type of
volatile or non-volatile getter used.

MATHEMATICS

51 :621.396 1106

Mathematics and Radio Problems.—B. van der Pol.
(Philips Res. Rep., June 1948, Vol. 3, No. 3, pp. 174-190.)
The author discusses the lack of mutual understanding
between technicians, physicists and mathematicians.
Other topics dealt with are: the relation between Dirac’s
delta function and Stieltjes integrals; Hurwitz’s de-
terminants characterizing the stabilitv of linear svstems;
wave equation; diffraction around a sphere (propaga-
tion of radio waves); continued {fractions applied to
filter circuits; nonlincar differential equations as related

to valve oscillators; modern electrical calculating
machines.
518.5 1107

A Digital Computer for Scientific Applications. -C. F.
West & . E. DeTurk. (Proc. Inst. Radio Engrs, W. & I2.,
Dec. 1948, Vol. 36, No. 12, pp. 1452 1460.) The machine
consists of a central control, an arithmetic unit, and two
memory  devices; the electronic techniques used are
briefly described. The high-speed Hg-pool memory has
a capacity of yo8o0 words, cach of 45 binary digits.
A magnetic tape is used as a permanent storage medium
and has a capacitv of 200000 words.

518.5 1108
On a Principle of Connexion for Bush Integrators.
O. Amble. (]. sci. Instrum., Dec. 1946, Vol. 23, No. 12,
pp- 284-287.) A\ Bush integrator is a precision means of
interconnecting three shafts so that their rotations
u, v, w satisfyv the equation w = [v du. .\ regenerative
connection is one for which the output rotation w
contributes to the input rotation #. By means of such
connections, a logarithm or square root can he generated
with one integrator, and any rational power with two.

See also 1109 below.

518.5 1109

Extensions in Differential Analyser Technique.—
J. G. L. Michel. (]. sei. Imstriom., Oct. 1948, Vol. 23,
No. 10, pp. 357-361.) Analysis and cxtension of Amble’s
work (rro8 above). Examples are also given of (a) the
gencration ol the integral of a quotient, (b) the solution
of ditterential equations in which the highest-order
derivative has a variable coctlicient, and (¢) the inversion
of functions defined by a differential equation.
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518.5: 621.385.832 1110

An Electronic Memory.—(Llect. Times, 11th Nov.
1948, Vol. 114, No. 2975, p. 575.) [rief summary and
discussion of I.E.E. paper entitled © A Storage Svstem
for use with Binary-Digital Computing Machines™, by
F.C. Williams & T. Wilburn. A great deal of information
can be stored on the face of a c.r. tube in the forin of
electrical charges, using a scanning system similar to
that of a television raster and interrupting the beam to
give charged areas. The charges so deposited are detected
by means of a metal-foil covering on the face of the tube.

MEASUREMENTS AND TEST GEAR

531.7671 : 621.385.832 1 539.16.08 1111

A Cathode-Ray Tube Chronoscope.  D. Pitman.
(Electronic Engng, Dec. 1948, Vol. 20, No. 250, pp.
384 389.) A\ crystal-controlled oscillator drives two
frequency-divider units which both have °staircasc’
waveform. Each input pulse from the oscillator charges
a capacitor until a predetermined potential is reached,
when the capacitor is discharged and the cycle repeats.
The input signal is made to create a phase difference
between the waves in the two units, which is proportional
to the duralion of the signal and can be displayed on a
c.r.o. For direct reading, the oscillator tfrequency must
be 1ovcs, where o is an integer, and the Irequency-
divider units must divide by ro. In the present design,
" 5 and intervals between 10 ps and o.1 sec can be
meastred to within 10 us. By means of additional
circuits the system can be adapted for counting. Circuit
and operation details are discussed and various applica-
tions are suggested.

531.764.5 1 621.396.615.18 1112

An Experimental Piezoelectric Chronometer employing
Regenerative Frequeney Division.—~A. R. Jarvis, E.
Cowcher, RR. Weith & J. A. Poll. (A.W.A4. tech. Rev.,
Oct. 1948, Vol. 8, No. 1, pp. 49-67.) Outputs of
100 kc/s, 10 ke/s, 1 ke/s, 250 ¢ s and 50 c¢/s are available
from a 1oo-kc/s crystal oscillator. The amplified s0-¢/s
output will drive synchronous clocks with an accuracy
better than 1 sec per week. The design ol suitable
frequency dividers is discussed.

531.764.5 : 621.396.615.18 1113

A Compact Piezoelectric Chronometer. — J. L. 3enson
& E. M. Dash. (A4.W.A. tech. Rev., Oct. 1948, Vol. &,
No. 1, pp- 60-75.) .\ frequency generator for operating
standard 50-c/s clocks from a precision 100-ke's quartz
crystal.  Two decade regenerative divider stages are
used for frequency division to T ke/s, followed by two
counter-type stages. The equipment is built on standard
carrier panels and occupies about 2 ft 8in. of rack spacc.

621.3.018.4(083.74) 1114

A Microwave Secondary Frequency Standard.—R. R.
Unterberger & \W. V. Smith. (Rev. sci. Instrum., Sept.
1948, Vol. 19, No. 9, pp. 580-585.) A 10-Mc/s crystal
oscillator, a f.m. klystron oscillator and crystal mixers
are used to supply frequency markers at go-Mc/s
intervals from 2 g70 Mc s to above 40 0oo Mc/s. Inter-
polation between markers is possible by means of a
calibrated receiver. The equipment may be used for
measuring spectra  or for calibrating wavemeters.
Absorption lines providing reference frequencies between
23 000 and 40 000 Mc/s are tabulated.

621.3.092 1115

Phase and Group Velocities and their Measurement.—
W. Deutschmann. (Funk u. Ton, Dec. 1948, Vol. 2,
No. 12, pp. 607 621.) Discussion of the application of
these two concepts in the theory of the propagation of
signals through networks. In certain cases neither

A.76

these concepts nor the * frequency velocity ' defined by
Biick & LlLichte (Llekt. Nachr. Tech., NMarch 1933,
Vol. 15, No. 3, pp. 78-10T) sufficc to characterize the
propagation completely. Mcthods of measurement are

described and their advantages and disadvantages
mentioned.
621.317.2 1116

Laboratory Antenna Distribution System.—I". Mural.
(Proc. Radio Cl. Amer., 1048, Vol. 25, No. 1, pp. 3-12.)
A svstem designed to provide for 8 television channels.
7 are those assigned to the New York City area and the
3th is available for a signal gencerated in the laboratory.
Liach of the signals is distributed to 1o test positions in
the laboratory.

621.317.3 : 621.385.001.4 1117
Quality Control for Receiving Valves, and Industrial

Applications.— R. Suart.  (Radio franc., Oct. 1948,
pp. 6-10.) Routine mcthods are described for the

measurement of all electrical constants, background
noise and microphony, and also for testing physical
characteristics, in order to cnsure a uniformly good
quality in mass production.

621.317.3241 1 021.396.93 1118

Field-Strength Estimation by Means of High-Fre-
quency Direction-Finders in H.M. Ships.—C. Crampton &
H. S. Toczylowski. (/. Instn elect. Engrs, Part 1I1A,
1947, Vol. 94, No. 135, pp. 809 814.) The measurement
of the field strength of signals received on two types
of h.f. direction finder and the application of the results
to the estimation of the range of transmitters of known
characteristics are described. The accuracy of the
method and its uscful range arve given, together with
details of experimental checks.

621.317.33 : 621.315.59 1119

On the Determination of the Electromagnetic Constants
of Semiconductors at U.H.F.—P. Jacottet. (/felv. phvs.
Acta, 1oth Aug. 1948, Vol. 21, Nos. 34, pp. 2512060
In German.) Formulac are given for obtaining the
dielectric constant, loss angle and reflection factor from
measurements with a cyvlindrical resonator. The method
is similar to that of Féjer & Scherrer (1176 of 1943).
Results are given for a buna type of material.

621.317.336.020.64 1120
A Swept-Frequency 3-Centimeter Impedance Indicator.
H. |. Riblet. (Proc. Inst. Radio Eungrs, W. & E.

Dec. 1943, Vol. 36, No. 12, pp. 1493-1199.) The magni-

tude and phase of an impedance over a 127, variation

of frequency can be deduced from the display produced
on a c.r. tube by the equipment. Method, operation and
performance are discussed.

621.317.372 1121
“Q” Meters. —H. G. M. Spratt. (Wireless World,
Jan. 1949, Vol. 53, No. 1, pp. 7—-10.) Description,

with complete circuit details, of a Dawe Instruments
meter, and of its use for measurements on capacitors,
resistors and transmission lines.

621.317.374 : 631.316.8 1122
A Method for Measuring the Loss Angle of Resistors.
J. Heftels. (Arch. elekt. Ubertragung, Feb./March
1948, Vol. 2z, Nos. 2/3, pp. 78-83.) A bridge method

making use of a standard resistor of low loss.

621.317.71 : 621.385.3 1123

Fluctuations in Electrometer Triode Cireuits.—\.
van der Ziel. (Phvsica, 's Grav., Feb. 1942, Vol. 9,
No. 2, pp. 177-192. 1n English.) Only the Brownian
movement in the triode input circuit and the shot-
effect of the grid d.c. produce any marked effect on the
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accuracv of small-current measurement with electro-
meter valves. The r.m.s. errors are calculated for three
different methods of measurement. \Vhen the input
resistance is of the order of 10'' £}, the r.m.s. ervor isonly
about 2 x 10718 A,

621.317.715: 621.396.645.371 1124
Influence of Reactive Feedback Networks on the

Response of Galvanometers.—Savic. (Sce 10714.)

621.317.729 1125
Automatic Plotting of Electrostatic Fields.——I. [

Green, [r. (Rev. sci. Instrum., Oct. 1948, Vol. 19,
No. 10, pp. 046-653.) The usual electrolvte-tank
method has been extended bv adding a servomechanisin
which causes the probe to trace out an equipotential
automatically.

621.317.733 : 629.135.052 1126

Double-Ratio Bridges. - (/<lccf. Times, 2oth Jan. 1949,
Vol. 115, No. 2085, pp. 73-74.) Bricl summaries of
two LE.E. papers: ‘“ Double-Ratio A.C. Bridges with
Inductively Coupled Ratio Arms’’, by H. A. M. Clark
& P. B. Vanderlyn, and ¢ Direct-Capacitance .\ircraft
Altimeter ”, by \W. L. Wation & M. E. Pemberton.
The bridge discussed in the first paper was used in the

altimeter described in the sccond; the altimeler was
not suitable for heights above 200 ft.
621.317.74 : 621.315.2 1127

Two Test Sets for the Maintenance of Carrier-Current
Systems on Balanced-Pair or Coaxial Cables.—P. Herreng.
(Cdbles & Transinission, Paris, Oct. 1948, Vol. 2, No. 4,

pp. 305-318. With English summary.) Apparatus
for measuring transmission constants and absolute

voltage levels over a wide range of [requencies, and
also the nonlinear distortion of repeaters.

621.317.755 1128

A Frequency Characteristic Analyzer.—]. W. Sampsell.
(Rev. sci. Iustrum., Oct. 1943, Vol. 19, No. 10, pp.
620-627.) For analysing the frequency characteristics
of filters, amplificrs c¢tc., whose pass bands arc within
the range 500 c/s 30 kc/s.  Special features are: (a) the
width of the swept band and the rate of sweep can
be varied independently, (b) the frequency is swept
linearly, (¢) the response of the pass-band circuit can be
made to appear at anv point in the sweep, and (d) the
c.r.o. timebase can be interlocked with the generator
frequency.

621.317.761 1129
A Direct-Reading Frequency-Measuring Set. —I". C. 1.

Phillips.  (Proc. Instn Radio Engrs, Aust., Jan. 1948,

Vol. g, No. 1, pp. 12-19.) Reprint of 156 of fanuary.

621.317.763.029.63 1 621.396.611.4 1130

The Design and Use of Resonant Cavity Wavemeters
for Spectrum Measurements of Pulsed Transmitters at
Wavelengths near 10 em.—H. It. Allan & C. D. Curling.
(/. Imstn elect. Engrs, Part 1II, Nov. 1948, Vol. 93,
No. 38, pp. 473-484.) The factors intluencing the
design of cvlindrical resonators for frequencics near
3000 Mc/s are discussed. The Hgy;, mode is used and
it is shown how the dimensions for optimum @ and
freedom from unwanted resonances are obtained.
Tuning is effected by the use of a coaxial plunger whose
diameter is about | of that of the resonator ; an almost
linear frequency variation with plunger position is
obtained over a considerable range.  Transmitter
spectra are checked by observing the changes in output
of a diode detector, coupled to the cavity, as the tuning
of the cavity is varied. [irrors arising in the method
of coupling, and in the behaviour of the cavity itsell,
are cxamined.
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621.317.763.029.65t1 1 535.33.071 1131
A Grating Spectrometer for Millimeter Waves.
R. J. Coates. (Rev. sci. Instrum., Sept. 1948, Vol. 19,
No. 9, pp. 586-590.) A paraboloid ol revolution,
with a double waveguide feed at the focus, is used for
illuminating a reflccting echelette grating and receiving
the reflected signal. The grating angles corresponding to
the intensity peaks can be read within 0.04°%, for
A 3—12.5 mm. Observed and theoretical intensity curves

are compared.

621.317.79 1 627.396.611.1 1132

An Instrument for Measuring the Resonant Frequency
of Reradiating Structures.—W. Struszynski, E.
Robus & J. C. Woolley. (]. Instn elect. Ingrs, Part
TIT\, 1947, Vol. 94, No. 15, pp. 741 -750.) The instru-
ment consists of an oscillator whose output coil is
inductively coupled to the structure, and an amplifving
detector with a screened-loop pickup coil for measuring
the induced current, which shows marked increases at
the resonant {requencies of the structure. The circuit
theorv is analysed and various applications are illus-
trated.

621.397.62.001 .4

Television Crosshatch Generator.——(ZLlec/ronics, Jan.
1949, Vol. 22, No. 1, pp. 154..158.) An instrument
requiring little power, which can be connected directly
to a television receiver to produce on the receiver
screen a {est pattern of intersecting vertical and hori-
zontal lines. .\ circuit diagram is given.

1133

OTHER APPLICATIONS OF RADIO AND ELECTRONICS

535.61-15 1134

Present State of Knowledge and Technical Applications
of Infra-Red Radiation.—Is. Grosskurth. ([Ferineldetech.
Z., Oct. 1948, Vol. 1, No. 7, pp. 169-174.) A general
review, with tables and graphs showing the properties of
various tvpes ol photocells. .\ description is included of
the clectron-optical image converter developed in Ger-
many and used in many war-time applications.

530.16.08 1135
Reduction of Dead Times in Geiger-Miiller Counters.

B. Collinge. (Nature, Lond., 27th Nov. 1948, Vol. 162,

No. 4126, pp. 853--854.)

530.16.08 1136
The Geiger Discharge.—D. H. Wilkinson. (Phys.

Rev., 15th Nov. 1948, Vol. 74, No. 10, pp. 1417 -1429.)
The mechanism of formation of the space-charge sheath
is analysed, and the theorv is used to calculate () the
relation between starting potential and counter variables,
(b) the amount ol charge gencrated, (¢} the shape of the
platecau curve, (d) the velocily ol propagation along the
wire.  All forms of counter behaviour are shown to
depend strongly on the ratio of charge generated in the
counter to that originallv on the wire.

539.16.08 1137
The Mechanism of the Geiger-Miller Counter.—

A. Nawijn. (Phvsica, ’s Grav., May 1942, Vol. g, No. 5,

pp. 181-493. In English))

539.16.08 1138
On some Fluctuation Problems connected with the

Counting of Impulses produced by a Geiger-Miiller

Counter or Ionization Chamber. -H. A. van der Velden

& .M. Endt. (Physica, ’s Grav., Julv 1942, Vol. g,

No. 7, pp. 641-057. In English.)

539.16.08 1139
Measurements on  Seli-Quenching  Geiger-Miiller

Counters. -.\. G. M. van Gemert, H. den Hartog &

I N Muller. (Phvsica,’s Grav., June & Julv 1942, Vol. g,
Nos. 6 & 7, pp- 564 & 658--664. In English.)

DI
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539.16.08 1140

Origin of the Temperature Effect in Alcohol-Argon-
Filled Geiger-Miiller Tubes.—G. Jovet & M. Simon.
(Helv. phvs. Acta, 1oth Nug. 1948, Vol 21, Nos. 34,
pp. 180-183. In French.) Summary of Swiss Phvs. Soc.
paper.

530.16.08 1 531.761 : 621.385.832 1141
A Cathode-Ray Tube Chronoscope.—Pitinan. (See

T1LT.

621.316.726 1 615.85 1142

Frequency Stabilization of Diathermy Units. C. IX.
Gieringer.  (/leclroiics, Dec. 1948, Vol 21, No. 12,
pp. 78-Ro. Discussion of the problems involved in
maintaining the {requency of diathermy units within
F.C.C. limits, and description of a plug-in monitor which
stops the oscillator and sounds a buzzer when the
frequency drift exceeds a predetermined amount.

621.305.5 1 669.1|-15 1143
Surface Treatment of Steel by means of H.F. Induction

Heating. I<. Wegel. (filektrotechnik, Berlin, Oct. 1948,
Vol. 2, No. 10, pp. 285 29r1.) The advantages of the

inethod are enumerated and suitable equipment is
described, including a 30-kW h.{. generator ; practical
examples include the hardening of (a) parts ol complex
shape, and (4) the teeth of gear wheels.

621.38.001.8 1144

Design for a Brain. . R. Ashby. ([lectronic Engng,
Dec. 1948, Vol. 20, No. 250, pp. 379 383.) Discussion of
the Homeostat, a machine incorporating negative feed-
baclk which is claimed to be capable of automatically
secking the optimum adjustment of its controls to meet
any change in operating conditions.

621.38.001.8 .061.3 1145

Electronics in Industry. —(/Zlectrician, 26th Nov. 1948,
Vol. 141, No. 3676, pp. 1593 1594.) Brief details of papers
read at the nrst Electronics Symposium  organized
by the Scientific Instrument Manufacturers’ Association.

6271.38.001.8 1 539.17 1146

Electronics in Nuclear Physics.—W. . Shoupp.
(Proc. Inst. Radio Ewngrs, W. & [, Dec. 1048, Vol 36,
No. 12, pp. 1518 1526/}

621.383: 535.61-15 1147
The Image Converter. - . NMahl.  ([Zlekivon Wiss.
Tech., Nov. 1948, Vol. 2, No. 17, pp. 2060 208.) Basic

principles are outlined. Various early tvpes are shown
and diode and triode arrangements are described which
use electron-optical immersion objectives. Applications
are illustrated.

6271.384.6 1148

A Travelling-Wave Linear Accelerator for 4-MeV
Electrons. - D. W. I'rv, R. B. R.S. Harvie, L. B. Mullett
& W. Walkinshaw. (Nature, Lond., 27th Nov. 1948,
\ol. 162, No. 4126, pp. 850 861.) Basic principles and a
first model of such an accelerator were discussed in 506
of 1948. The length of the accelerator here described is
2 m and the v.{. power is 2 MW

621.384.6 1149

Air-Cored Synchrotron.—T. R. Kaiser & J. L. Tuck.
(Natire, Lond., 16th Oct. 1948, Vol. 162, No. 4120, pp. 616
618.) Discussion of a method of accelerating clectrons
to extreme relativistic energies which may be specially
applicable to this tyvpe of synchrotron. See also 1350
and 1432 of 1948 (Blewett).

621.354.6 1150

Electrostatic Deflection of a Betatron or Synchrotron
Beam.— L. D. Courant & H. A. Bethe. (Rev. sci. Instrum.,
Oct. 1948, Vol. 19, No. 10, D. 632-637.)
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621.384.6 1151
Research on the Electron Cyclotron.—H. Salow.
(FFunk w. Ton, Oct. 1948, Vol. 2, No. 10, pp. 531-538.)
Description of equipment and discussion of results
for clectron paths in resonance and out ol resonance.
The effects of varying operational parameters are
also considered.
621.385.15 1152
The Determination of the Pulse Period of Electron
Multiplier Tubes. G. Papp. (Rev. sci. Instrum.. Sept.
1948, Vol. 19, No. 9, pp. 563--569.)
621.39 - 573.088.7 1153
An Ink-Writing Cardiochronograph for the Study of
the Activity of tlie Human Autonomic Nervous System.
W. W. Loucks, S. S. KNostashuk & A. C. Burton.
(Canad. [. Res., Oct. 1948, Scc. I, Vol 26, No. 10,
ppP- 447-456.)
621.396.615.001.8 : 535.6 1154
Applications of Alternating Current Amplifiers to
Optical Measurements. Harris. (Sec 1007.)
621.396.9 : 623.26 1155
Development and Use of Magnetic Apparatus for
Bomb and Mine Location.— \. Butterworth. (/. Insi
elect. Fngrs, Part 11, Dec. 1948, Vol. g5, No. 48, pp. 645-
652. Discussion, pp. 664-667. Summary, hid., Part |
Sept. 1948, Vol. 95, No. 93, p. 407.) Full paper ; sum-
marv noted in 2882 of 1948.
621.396.9 : 623.26 1156
Development of Locators of Small Metallic Bodies

buried in the Ground.—B. Roston. (/. Instn elect.
IZugrs, Part 11, Dec. 1948, Vol. 95, No. 48, pp. 653-604.

Discussion, pp. 664 067. Summary, ibid., Tart 1,
Sept. 1948, Vol 95, No. 93, p. 408.) Full paper:
summary noted in 2882 of 1948.

PROPAGATION CF WAVES
538.566 - 621.396.812.029.64 1157

Phase Difference between the Fields of Two Vertically
Spaced Antennas. I°. W. Hamlin & A. W. Straiton.
(Proc. Inst. Radio Enegrs, W. & [2., Dec. 1943, Vol. 36,
No. 12, pp. 1538 1543) The phase ditterence is con-
sidered as a function ol transmitter and receiver heights,
and of range. [ov line-of-sight microwave propagation.
The results obtained have helped to interpret experi-
mental results such as those noted in 1182 of 1947 (Sharp-
less), 3225 of 1948 (Straiton & Gerhardt) and 493 of
February (Hamlin & Gordon).

538.566 : 534.222.1 : 621.392.20% 1158

On the Theory of Spherically Symmetric Inhomogeneous
Wave Guides, in connection with Tropospheric Radio
Propagation and Under-Water Acoustic Propagation.—
H. Bremmer. (Philips Res. Ilep., April 1943, Vol. 3,
No. 2, pp. 1oz-120.) The atmosphere is regarded as an
inhomogeneous medium forming a curved waveguide
through which radio and sound waves can be propagated.
Such propagation is in many respects similar to that of
underwater sound waves, but essential differences are
pointed out. These differences are due to the fact
that the product of distance from the centre of the
carth and index of refraction has at least one minimum
{for atmospheric propagation and one maximum for
oceanic propagation. In consequence, the interval
between the arrival of consecutive rays originating
from a point source is, for atmospheric propagation,
least for the ravs coming latest, while for oceanic pro-

pagation it is least for those coming earliest. Arbitrary
spherically  symmetrical  waveguides are discussed,

and the concept of cut-off frequencv is considered from
the point of view of the modes as well as {from that ot
geometrical optics.
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538.566 : 551.5 1159

Some Problems in Radio Meteorology.—!1. ;. Booker.
(Quart. J. B.met. Soc., July/Oct. 1948, Vol. 74, Nos. 321
22, pp. 277-315.) Discussion of atmospheric refraction
of radio waves. Results obtained at war-time radar
stations and the gencral nature of superrefraction are
considered; see also 516 of 1947. Propagation curves
were given in 2892 of 1947 (Booker & Walkinshaw)
tor calculating the ficld strength due to a given trans-
mitter under specified conditions of superrefraction;
the problem here considered is the determination of
these conditions ol superrefraction from the ordinary
data available in svnoptic meteorology. The conjugate
power-law theory of eddy-diffusion is tentativelv used
lor study of the profiles of temperature and humidity
involved in certain types of superrcfraction; theorctical
and observed proliles arc compared. The limitations
of the theory and possible methods of overcoming them
arc considered.  Sce also 3487 of 1948 (Macfarlane).

621.396.11 1160
Work of Soviet Scientists in the Field of Propagation
of Ultra-Short Radio Waves.--B. A. Vvedenski. (Bull.
Acad. Sei. U.R.S.S. tech. Sci., June 1948, No. 0, pp. 835
852. Bibliography, pp. 852--854. In Russian.) A bricef
survey of investigations carried out by Soviet scientists
during the last 25 years at m, dm and cm wavcelengths.

621.396.11 1161

Range of Low-Power Radiocommunication.—M. V.
Callendar. (J. I'nstn elect. Engrs, Part 111, Nov. 1948,
Vol. 95, No. 38, pp. 425-435; summary, thid., Part T,
Nov. 1948, Vol. 95, No. 93, p. 506.) Data available
for calculating the ground-ray field strength are sum-
marized and simplified field-strength formulae derived.
Power losses at the transmitting acrial and the tield
strength required to overcome noise at the receiver are
considered in typical cases. Maximum-range curves
arc deduced for a 1-W transmitter and wavelengths
from 0.5 to 2000m, with acrials at heights up to
15 ooo {t.

621.396.11 1 535.312 1162
Reflections from Flat Sheet and Angle Refiectors.
L. Lewin. (/. Instn elect. FEngrs, Part 111, Nov. 1048,
Vol. 95, No. 38, pp. 485 485.) “* The reflection diagram
from a tlat sheet is the same as the transmission polar
diagram of an aperturc of double the dimensions of the
sheet. A small deviation from flatness considerably
alters the diagram, a sag of half a wavelength at the
centre producing a zero where there would otherwise
have becen a maximum. The right-angled corner
reflector Is also investigated, and the broad reflection
diagram expected from geometrical optics is found.
The effect of a small departure of the included angle from

a right angle is also discussed.”

621.396.11 : 55[.510.5 1163

The Variation of the Height of the F-Layer, Cause of
the Changes of the Frequency of Radio Waves during
Propagation.— K. Rawer. (C. R. Acad. Sci., Paris,
29th Nov. 1948, Vol. 227, No. 22, pp. II49-115T.)
Systematic measnrements of the angle of arrival of the
\WWWV transmissions show that the angle decreases as
the frequency increases. The resulls correspond to a
5-hop path for the s5-Mc/s signals, with 4 and 2 hops
respectively for the 10o-Mc s and 20-Mc/s signals. Calcula-
tions based on the daily variation of the height ol the
I' laver give a irequency variation, for a path with
5 reflections, of the order of 20 x 107%.  This is in good
agreement with the mecasurements of Decaux (1725 of
1948). The changes of F-laver height at sunrise and
sunsct correspond also to the sign ol the observed
frequency changes.
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621.396.11 : 5351.510.535 1164

Distribution of the Field reflected by the Ionosphere
in the Absence of Absorption.—P. Lejay & D. Lepe-
chinsky. (C. R. Acad. Sci., Paris, 15th Nov. 1048,
Vol. 227, No. 20, pp. 997-1000.) Methods are described
tor determining graphically the virtual trajectories of
propagation («) for plane carth and ionosphere, and
(b) tor curved earth and ionosphere. These methods are
applied to find the field at a point distant from a trans-
mitter, neglecting absorption. With a perfectly reflecting
carth there is a considerable augmentation ol the field
at a given point, due to reflected radiation. At points
near the limit of the skip zone considerable amplitude
variations occur.

621.396.11 : 551.510.535 1165
On Attenuation Phenomena in the Ionosphere.
B. Beckmann. (Avch. elekt. Ubertragung, April/Mav
1948, Vol. 2, Nos. 4/5, pp. 124 135.) .\ theoretical

discussion, with an account of the principal results of
echo and reception measuremenis carried out during
1943 and 19y at the German Post Otfice Research
Establishment, Minchen. During the day, ‘ penctra-

tion attenuation’ and D-laver attenuation are super-
posed, but after sunsct only the [ormer is found.
Penctration attenuation varics approximately linearly

with frequency. The variations of the maximum day-
time attenuation are considerable; at the high aud the
low {requencies of the s.w. region the behaviour is
fundamentally ditferent, corresponding to the ditterent
origin of the attenuation at these frequencies.  After
sunset, when the D-laver attenuation disappears, the
effects at the high and the low frequencies are similar.

The seasonal variation of the attenuation is quite
different for the high and the low frequencies. D-laver

attenuation increases with the increased ionization from
winter to summer and the penetration attenuation
probably also increases in the summer. A dccrease is,
however, observed and is probably accounted for bv a
reduction of F-laver rveflection due to an abnormal
T laver. With transmission paths of the order of
1 000 km, for 25-m waves, onlv 25°% of a large number
of feld-strength mecasurements showed the so-called
sunset etfect.  In the majority of cases the field strensth
sank gradually below the sensitivity limit of the receiver.
\With oversea transmission paths sunset ctfects are not
observed.

621.396.872: 551.510.535 1166

Periodic or Rhythmic Variation of the Intensity of
Short Wave Radio Signals.—S. S. Banerjee & R. N.
singh.  (Indian J. Phvs., Scpt. 1948, Vol. 22, No. 9,
pPp. 413—422.) Measurements of the angle of arrival of
downcoming waves at sunrisc and sunsct show that
periodic fading mav be due to the retlection of waves
from one or two ionospheric lavers which have slow
vertical movement and adequate clectron density. Such
movement 1s presumably caused by rapid changes of
electron density during the transition periods of ioniza-
tion. Slow pertodic fading can also occur 1if the frequency
uscd approaches the mou.f. for the transmission path in

question. In this case the interlerence is caused by
magneto-ionic  components  of  reflected  waves,  as
suggested by Appleton & Beynon (2895 of 1047).

Observations of periodic fading of s.w. signals trans-
mitted from Delhi at various seasons and times of day
arc also discussed.

621.396.812.029.04 1167
Low-Level Atmospheric Ducts.—j. S. McPetric & B.
Starnecki. (Nature, Lond., 20th Nov. 1948, Vol. 162,

No. 41235, p. 818) Correlation of meteorological data
with microwave ficld-strength mecasurements at the ends
of a 6o-mile oversea path (sce 318 of 1947) suggests as
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cxpected (see 516 of 1947) that high ficld strengths when
the air is more than 5 warmer than the sea are due to
ducts with a height of 8o 120 {t, caused by a tempera-
ture inversion and/or a lapse in water vapour content
near sea level. But when the air is more than 5° colder
than the sea, ducts with a height of 20-50 {t are formed.
This unexpected result mav be due to the presence of
sea spray whipped up by the wind.

RECEPTION

621.395.5271.3 : 621.395.813 1168
Hysteresis Distortion of Pupin Coils.—H. Mermoz &

M. Troublé. (Cdbles & Tranmsmission, Paris, Oct. 1948,

Vol. 2, No. 4, pp. 319-346. With English summary.)

621.396.621 1169

F.M. Receiver Design Problems.—LE. C. Freeland.
(Llectronics, Jan. 1949, Vol. 22, No. 1, pp. 104 110,
A survey ol design and production technigues. The
relative merits of limiter-discriminator, synchronized-
oscillator and ratio detectors are discussed. Hum
reduction and the tracing and elimination of regencrative
etfects in i.{. and r.i. stages are considered, particularly
for a.c./d.c. reccivers.

627.396.621 1170
F.M. and P.M. Demodulator.—J. A. Sargrove & R. E.
Blaise. ([lectronics, Jan. 1949, Vol. 22, No. 1, pp. 165 . .

171.) The newly developed phasitron circuit is described,
in which a single multi-grid valve is used as a demodu-
lator. Anv conventional valve having two control
grids is suitable. The incoming signal is applied to one
grid; the other grid is connected to a high-Q circuit
tuned to the mean carricr frequency. Because of the
electron coupling between the two grids, oscillations
are induced in the tuned circuit about go® out of phase
with the carrier oscillations. As the incoming signal
deviates, because of its modulation, from the mean
frequency, the oscillations in the tuned circuit vary in
phase and thus the resultant anode current varies about
its mean and the incoming f.m. signal is converted
into an a.f. current. Various industrial applications are
suggested.

621.396.621 : 621.396.019.13 1171
A Phase Discriminator for Frequency-Modulation

Reception.—Newall & Spencer. (See 1001.)
621.396.621 : 621.396.9 1172
An Anti-Clutter Radar Receiver.—R. V. Alred &

A. Reiss. (. Instn clect. Emngrs, Part III, Nov. 1048,
Vol. 95, No. 38, pp. 459-405; summary, 7bid., Part 1,
Nov. 1948, Vol. 95, No. 93, pp. 507-508.) The loss of
target echoes due to receiver saturation by responses
from neighbouring land, rain storms, or sea can be much
reduced by the use of a receiver in which the output is
proportional to the logarithm of the input. The design
and performance of such a receiver are described and
other applications mentioned.

621.396.621.54 1173

The Tracking of Superheterodyne Receivers.—K. J.
Coppin. (/. Brit. Instu Radio Engis, Nov. Dec. 1943,
Vol. 8, No. 6, p. 265-284.) The * 2-point’ method is
shown to be generallv unacceptable even when the two
frequencies with zero tracking error are chosen as well
as possible. Limitations of existing formulac for calcu-
lating oscillator circuit parameters for the commercially
established * 3-point’ method are noted. The error
form of this method is analysed and it is shown that,
in general, within a tuning range, exact alignment
mayv be obtained at three frequencies which are uniquelyv
determined by the circuit constants.  An expression
is derived for calculating the tracking error at {re-
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quencies hetween these points. The three [requencies
should e chosen so that, throughout the tuning range,
maximum percentage tracking crrors are numerically
cqual rather than maximun absolute errors.  General
equations for calculating oscillator circuit parameters
are derived and a numerical example is included. Lrrors
of the method are indicated.

621.396.621.54.029.6 1174

Developments in Radio-Receiver Circuits for the Ultra-
Short-Wave Range.—A. van Weel. (Philips Res.
Rep., June 1948, Vol. 3, No. 3, pp. 191-212.) TTre-
quency converters are described in which the signal
voltage is applied in push-pull whercas the local-oscillator
voltage is applied in parallel. The input circuit is tuned
to both {requencies at the same time. Methods for
blocking the local-oscillator power trom the acrial are
discussed. Designs for diode, triode, and self-oscillating
mixers are considered in detail.

621.396.622 : 621.396.8 1175

Rectification of a Sinusoidally Modulated Carrier in
the Presence of Noise.—D. Middleton. (Proc. Inst.
Radio Engrs, W. & E., Dec. 1948, Vol. 36, No. 12, pp.
1467-1477.) The low-frequency output, signal and
noise, is determined for an nth-power-law half-wave
rectifier and for modulation up to I100%. Special
attention is given to linear and square-law dctectors,
for which audio signal/noise ratios are calculated. The
noise passed by the audio filter depends on the spectral
shape of the 1.f.; threc types of filter are considered.
The degree of modulation has little effect on output noisce
power if the mean input signal/noise power ratio p>1;
for p > the audio signal/noise ratio is proportional
to the input carrier amplitude, is independent of the i.f.
filter bandwidth and is only slightly dependent on
filter shape.

621.396.8 1176
Signal-to-Noise Ratio in A.M. Receivers.—E. G.
Fubini & D. C. Johnson. (Proc. Iust. Radio Iingrs, W. &
L., Dec. 1948, Vol. 36, No. 12, pp. 1461-1466.) Experi-
ments confirm the theory of the effect of a linear detector
on the signal and signal/noisc ratio obtained by de-
modulation of a r.f. carricr. When a carrier is present,
the output noise of a detector increases by 4 to 7 db,
according to the shape of the i.f. filter. Tor sine-wave
a.m. and i.t. bandwidths at least 3 or 4 times larger than
the a.f. bandwidth, a universal curve can be given that
shows the relation betwceen the signal/noise ratio at
the output and the carrier/noise ratio at the input
of a second detector. If two a.m. carriers are simul-
taneously present at the input of a linear sccond detector,
this discriminates against the modulation of the weaker
carrier.
621.396.813 : 621.396.619.13 1177
The Necessary Bandwidth in Reception of F.M. Signals
for Eliminating Nonlinear Distortion.—E. 1. Manacv.
(Radiolekhnika, Moscow, Sept./Oct. 1948, Vol. 3, No. 5,
pp. 54-61. In Russian) Approximate formulac (6)
and (r1), suffictently accurate for practical purposes, are
derived for determining the bandwidth of {.m. oscilla-
tions in the cases of sinusoidal and square-wave signals
respectively. The components of the f.m. oscillations
are assumed to be not smaller than 19 of the unimodula-
ted carrier. The nonlinear distortion occurring in the
tuned circuits of a receiver when the f.m. oscillations
are being received is discussed. A formula (25) is
derived for determining the cocfficient of nonlinearity
&, which is equal to the ratio of the amplitude of the
third harmonic of the frequency deviation to that of the
first harmonic. Formula (30) is deduced for determining
the necessary bandwidth of h.f. and i.f. amplifiers for a
given k,. Two numerical examples arc included.
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621.396.822 : 523.746 1178
Changes in Ionization and Radio Reception during
the Sunspot-Period 1944-1947.—Stetson. (See 1035.)

621.397.828 1179

The Reduction of Interference in Television Sound
Reception. -H. Fairhurst. (J. Televis. Soc., Dec. 1947,
Vol. 5, No. 4, pp. 126-131.) The ellcct on the sound
channel is more serions than that on the picture. At
45 Mc's the main sources of interference are the ignition
svstems of motor cars. The relative merits of ditferent
tvpes of noise limiter are discussed. A scries-diode-
following circuit used in Murphv receivers is described,
with full explanation of the reasons for choosing various
component values.

STATIONS AND COMMUNICATION SYSTEMS
621.394.44T 1180

Carrier-Frequency-Shift Telegraphy.—R. Ruddlesden,
E. Forster & Z. Jelonek. (J. Insin eleci. Ingrs, Part

IIT, Nov. 1948, Vol. 95, No. 38, pp. 454-458.) Dis-
cussion on 2354 of 1948.
621.396.1 1181

Geographical Distribution of the Frequencies Allocated
by the Copenhagen Plan.—(Ruadio lfech. Dig., Edn frang.,
Dec. 1948, Vol. 2, No. 6, pp. 303-311.) Sce also 832 of
March.

621.396.3 1182

Some Developments in Commercial Point-to-Point
Radiotelegraphy.—]. A. Smale.  (J. Insin elect. Lngrs,
Part III, Nov. 1948, Vol. 95, No. 38, pp. 451458
Discussion on 2358 of 1948.

621.396.5 1183

Modern Single-Sideband Equipment.—C. T. I. van der
Wvck. (Proc. Iust. Radio Engrs, W. & L., Dec. 1948,
Vol. 36, No. 12, p. 1505.) Comment on 3510 of 198,
The oscillator there discussed is included in U.s. patent

No. 2 321 354 of 1943.
621.396.619.16 1184

Pulse Communication.——D. Cooke; Z. Jelonek & It
Fitch; A\. J. Oxtord. (J. Instun elect. Engrs, Part III,

Nov. 1948, Vol. 95, No. 38, pp. 465-106.) Discussion
on 2079 of 1948.
621.396.65.029.64 : 621.397.743 1185

6000-Mc/s Television Relay System.—\V. 1. Torster.
(Izlectronics, Jan. 1949, Vol. 22, No. 1, pp. 80-85.) A
2-wav svstem operating between New York and
Philadelphia. Repeaters and terminal equipment are
described. Sec also 2921 ol 1948.

621.396.712 1186

Planning the New KOMO Studios. L. |. Brott &
S. Bennett. (Broadcast News, Oct. 1948, No. 5I, pp.
8-21.) An illustrated description of the general arrange-
ment of studios, offices, ctc. Ior further details sce
11871189 and 1222 below.

621.396.712 1187
Constructing the KOMO Studios.—S. Bennett. (Broad-
cast News, Oct. 1948, No. 51, pp. 22-27.) Discussion

of sound isolation, studio
reverberation measurements, eic.

design and performance,
See also 1186 above.

621.396.712 1188

Equipment for the New KOMO Studios.—M. I
Gunn. (Broadcas! News, Oct. 1948, No. 51, pp. 32—44.)
An illustrated description, with block diagrams, of the
master control room svstem, studio consoles, etc. See
also 1186 above.
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[frang. Thomson-Houston, Sept. 1943, No.

621.396.712 1 697 1189
Heating and Ventilating the New KOMO Studios.-
J. . Gannett. (Broadcast News, Oct. 1948, No. 51,

pp- 28-31.) Sec also 1186 above.

621.396.712 (44) 1190

The Allouis OCII Transmitting Centre for Broadcasting
on Decametre Waves. M. Matricon. (lev. tech. Comnp.
11, pp. 5-I5.
In French, with English summary.) Tor other accounts
sce 553 and 2922 of 1943; in the title of the letter OC ITI
should read OC I1.

021.396.931 1191

Some Australian Developments in F.M. Mobile Com-
munication Equipments.—H. A. Ross: A. [. Campbell.
(A.W.A. tech. Rev., Oct. 1948, Vol. 8, No. 1, pp. 1-48)
Part 1, by Ross, discusses the design ol experimental
cquipment on working frequencies of 3.2, 75.8 and
160.4Mc/s, with special reference to discrimination against
interference and fidelity of reproduction.  Results of
field tests on the 160.4-Mc/s equipment are given and a

3-dimensional contour map ol the service area is
discussed.
Part 2, by Campbell, outlines general considerations

for the design of commercial equipment and some
standard units are described and illustrated.

621.390.1 1192

International Radio Regulations. [Book Notice]—
H ). Stationery Ofnice, London, 1947, 336 pp., 3s. 6d.
(Govt Publ., Lond., Nov. 1948, p. 13.) Contains the
appendices and additional radio regulations annexed
to the International Telecommunication Convention,
Atlantic Citv, 1947. This edition is a photostat copy
of the LEnglish text published by the Bureau of the
International Telecommunications Union, Berne, omit-
ting the facsimile signatures of the original.

SUBSIDIARY APPARATUS

621-526 | 621.316.7

Servomechanisms and Regulators.
Application Examples.—C. Galmiche. ([Rev. gén. Llecl.,
Jan. 1949, Vol. 58, No. 1, pp. 19-30.) General stability
criteria are applied in a detailed discussion of (a) speed
regulation of d.c. motors by means of a I.eonard com-
bination with ‘rototrol ’ excitation, (b) voltage regula-
tion bv electronic methods. The analogy between
servomechanisms and electrical feedback devices is
discussed in a short appendix.

1193
Stability Criteria.

621-526 1 621.3 1194

The Contribution of Electricity to the Technique of
Servomechanisms.—G. Lehmann.  (Bull. Soc. frang.
FLlect., Oct. 1948, Vol. 8, No. 85, pp. 496-500.)

621.3.027.3 : 539.16.08 1195
High-Voltage Supplies for G-M Counters.—A. Thomas.
(Electronics, Dec. 1948, Vol. 21, No. 12, pp. 100-103.)

621.316.722.4 : 621.396.645 1196
Low-Impedance Variable Voltage Tappings.—Scroggie.
(See 1004.)

621.316.99 1197

The Design of Earthing Devices in Communication
Equipment.—E. . Alekhin.  (Vestnik Svvazi, 1943,
No. 11, pp. 12-13. In Russian.) Nomograms are given
for carthing devices using pipes, wires or plates.

621.385.832 : 535.247 1198

A Recording Photometer and its Use in Studies of
Cathode-Ray Screen Displays.—F. Hamburger, Jr, &
E. J. King. (J. opt. Soc. Amer., Oct. 1948, Vol. 38,
No. 10, pp. 875-879.) A 931-\ photo-multiplier tube
is combined with suitable optical and electronic
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auxiliaries in an instrument sensitive to either transient
or slow brightness changes at anv selected point of a
c.r. screen.

621.396.68 1199
Very High Voltage Supply without H.V. Transformer.
M. Alixant. (Radio lech. Dig., Edn franc., Oct. 1948,
Vol. 2, No. 3, pp. 239-249.) A review of h.i. oscillator
and pulse methods suitable for use in television receivers,

and a short description of some practical circuits.

621.396.65 : 621.3106.722

Stabilized Power Supplies: Part 3 — Extension of
Output Voltage Range. M. G. Scroggie. (Wireless
World, Dec. 1948, Vol. 54, No. 12, pp. 353 456.) A
detailed circuit diagram is given and discussed, showing
how output voltage can be varied between o and 500 V.
Sec also 1004 above.

1200

771.3:621.317.755 1201

A New, Versatile Camera for the Cathode-Ray Oscillo-
graph. - H. P. Mansberg. (Oscillographer, Oct./Dec.
1948, Vol. 10, No. 4, pp. 2—-14.) General description
of the Du Mont Tvpe 314 camera.

TELEVISION AND PHOTOTELEGRAPHY

621.397.2 1202
Electronics in the Service of the Press. The Trans-
mission of Pictures to a Distance. —II. Belin. (Radio

tech. Dig., Edn franc., Oct. 1948, Vol. 2, No. 5, pp. 209-
223.) Discussion of methods suitable for («) telephony
circuits, and (b) radio links, with examples of the results
obtained.

621.397.26 1203
Ultratax. (Flectronics, Jan. 1949, Vol. 22, No. 1,
pp- 77-79.) The material to be transmitted is photo-

graphed on 35-mm film; high speed scanning of the image
is achieved by using as light source a c.r. tube with a
special low-persistence phosphor screen. By means of
a multiplier photocell modulator, the message is made
to modulate a 7 ooo-Mc s carrier wave. Normal tele-
vision technique is used for reception and the image on
the c.r. tube is photographed on 16-mm tilm which can be
developed in a few seconds. .\ transmission speed of
about half a million words per minute was achieved at
a demonstration of the equipment.

621.397.3 1204

The °‘ Reverse’ Method for Designing the Output
Stage of a Scanning System with a Magnetic Field.
K. V. Saprykin. (Radiotekhnika, Moscow, Julv Aug.
1948, Vol. 3, No. 4, pp. 34-46. In Russian.) The shape
of the output current curve is usually determined f{rom
the given input voltage curve and the parameters of the
circuit. Here the value and shape of the input voltage
is determined so that a sawtooth output current is
obtained with given parameters of the circuit.  The
method is discussed in detail and a general equation
(3) determining the input voltage is derived. The
equation is then simplified by omitting the distributed
capacitance of the coils in the circuit. The necessary
jump in the input voltage and its total swing are deter-
mined by the scanning frequency, the duration of the
flvback, and the time constants of the coils.

621.397.335 1205

Frame Synchronising Signal Separators. - A. W. IXcen.
(Llectronic Ingng, Jan. 1949, Vol. 21, No. 251, pp. 3 9.)
Shortened version of 2386 of 1948.

621.397.335 1206

Locked Oscillator for Television Synchronization.
K. Schlesinger. (Flectronics, Jan. 194y, Vol 22, No. 1,

A.82

pp. t12-117.) 1948 Nationa Electronics Conference
paper.  Flvwheel circuits are discussed as a simple
alternative to automatic phase control.

621.397.5 1207

The Part Played by Russian Scientists in the Develop-
ment of Television.—G. I. Golovin. (Priroda, \ug. 1948,
No. 8, pp. 73-80. In Russian.)

621.397.5 1208
Television Waveforms: some Comparisons between
British and American Standards. —(Wireless World,
Dec. 1948, Vol. 54, No. 12, pp. 439—440.) Discussion
with special reference to the sense of modulation and
the inclusion of equalizing pulses in the synchronizing
signals.
621.397.5 : 629.135 1209
Airliner Television. — (Llectronics, Dec. 1948, Vol. 21,
No. 12, p. 158.) Good reception from stations up to
180 miles away can be obtamed with a commercial
receiver. Alternative dipole aerials are provided.

621.397.5(083.74) . _ 1210
Comparison of Television Standards in Germany,
England and America. -E. Schwartz.  (dich. elekt.

Ubertragung, Feb. March 1948, Vol. 2, Nos. 2/3, pp. 88—
101.)

621.397.5(73) 1211

Impressions of American Television.— 1. M. C. Lance.
(/. Televis. Soc., Dec. 1947, Vol. 5, No. 4, pp. 132-138.
Discussion, p. 139.) Report on the author’s visit to
the U.S.\. during March and A\pril, 1947.

021.397.6 : 778.55 1212

Shutterless Television Film Projector. L. C. Downes &
J. F. Wiggin.,  (Llectronics, Jan. 1949, Vol. 22, No. 1,
pp. 96 100.)

621.397.62 1213
Television Receiver Design, Engineering, Manufacture.
(Tele-Tech, Nov. 1948, Vol. 7, No. 11, pp. 61-94.) A

general survey of Philco methods.

621.397.62 1214

Televisor.—( Zlectronic Iingng, Jan. 1949, Vol zr,
No. 257, p. 27.} Amendments to the booklet mentioned
in 577 of 1948 (TFlach & Bentley), with some additional
notes.

621.397.62 : 535.83 1215
Projection-Television Receiver: Part 1 — The Optical
System for the Projection.—1>. M. van Alphen & H.

Rinia. (Philips tech. Rev., Scpt. 1948, Vol. 10, No. 3,
pp. 69-78.) For another account see 2387 of 1948.
621.397.62 : 621.398 1216

Television Remote Viewers. V. Zeluff. (/[Zlectronics,
Dec. 1948, Vol. 21, No. 12, pp. yo--93.) Video and audio
signals from a receiver may be fed to a remote viewing
unit which contains only power, audio and scanning

circuits. Circuits, based upon U.S. television standards,

are suggested for operating e.s. or magnetic c.r. tubes.

621.397.743 1 621.396.65.029.64 1217
6 000-Mc/s Television Relay System. Forster. (See

1185.)

621.397.5 1218
Principes Fondamentaux de Télévision. [Book Re-

view|-—H. Delabyv. Eyrolles, Paris, 200 pp. (Radio

lech. Dig., Edn franc., Dec. 1948, Vol. 2, No. 6, p. 285.)
Part of the Collection du Centre d’Enseignement de la
Radiodifusion Frangaise. A further volume devoted
to basic techniques of broadcasting is in preparation.
“ An excellent course of instruction in the principles of
television.”
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TRANSMISSION
621.306.61 1219
The Design of a 500 Watt M.F. General Purpose
Transmitter.—W. J. Morcom. (Marconi Rev., Oct. Dec.
1948, Vol. 11, No. 91, pp. 112-123.) A transmitter
corresponding to that noted in 553 of February (Cooper),
but covering the frequency range 275550 kc/s.

621.396.61 1220

An Experimental Frequency-Modulated Broadcast
Transmitter.—]. B. Rudd, W. W. Honnor & \W. S.
McGuire.  (J. Instn Engrs dust., Sept. 1948, Vol. 20,
No. g, pp. 107-117.) Description of a 250-W transmitter
for the range 88-108 \c's, including the modulator unit,
power amplitfier unit, aerial arrav and station monitor.
The operation of the modulator depends upon the time
delay when a f.m. signal is passed through a multi-
section band-pass filter. A signal from a fixed-frequency
source 1s mixed with a f{.m. signal from a modulated
oscillator; the fm. difierence-frequency component is
passed through a time-delay network and mixed with
the original f.m. signal. The ditference-frequency com-
ponent of the output of this second mixing has the same
centre frequency as the fixed source and is modulated
in phase. Pure {.m. is obtained if the audio input is
passcd through an inverse-frequency network before
application to the modulator.

621.396.61 : 621.316.726 1221

On the Stabilization of the Mean Frequency of F.M.
U.S.W. Transmitters. -F. Nirschstein & D. Weber.
(Funk w. Ton, Oct. 1948, Vol. 2, No. 10, pp. 499-515.)
Discussion with special reference to the Crosby circuit
(sce 3294 of 1947) the Sceley discriminator (sce 3802 of
1940) and the push-pull frequency modulator.

621.396.61 : 621.396.712 1222

KOMO’s New 50 000 Watt Transmitter.—T. J. Brott
& C. E. Miller. (Broadcast News, Oct. 1948, No. 51,
PP. 45-50.) A\ general ilustrated description. The
end-fire aerial system consists of 3 aerials approximately
0.3 A apart, mounted on j00-ft masts. Sce also 1186
above.

621.390.61 : 621.398 1223

The Keying of Radio Transmitters from Great Dis-
tances.—S. . Kuteynikov. (Vesinik Svyazi, 1945,
No. 9, pp. 21—22. In Russian.) Discussion of keving
from a distance of several hundred kilometres by using
the SMT-34 carrier system.

021.396.619.23 1224

Some Aspects of the Design of Balanced Rectifier
Modulators for Precision Applications.—D. G. Tucker.
(J- Iustn elect. Iingrs, Part 111, Nov. 1948, Vol. 95, No.
3%, p. 436.) Discussion on 3542 of 1948.

VALVES AND THERMIONICS
621.383 1225
On the Residual Current in Photoelectric Receivers
of Very High Sensitivity. M. Duchesne. (C. R. 4cad.
Seti., Paris, 29th Nov. 1948, Vol. 227, No. 22, pp. 1155-
1157

621.383.4 1226
New Photoconductive Cells.—Schwarz. (See 1102.)
621.385 1227
Miniature Battery Valves. -O. P. Herrnkind. (funk-

Technik, Berlin, Sept. 1948, Vol. 3, No. 18, pp. 452—453.)
Complete clectrical data for the Tungsram h.f /'m.f.
pentode 1T4T, pentagrid frequency changer 1147,
diode-1.I. pentode 1S5T and output pentodes 1S4T and
3541. Base connections and the circuit diagram of a
receiver using these valves are also given.
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621.385 1228
Quadrature Operation of Filamentary Gas Tubes.
V. L. Holdawayv. (Bell Syst. tech. Publ. Monogr. B-1552,
4 pp.) Reprinted from I'vans. Awmer. Inst. elect. Iingrs,
1948, Vol. 67. With anode and filament voltages in
phase and the currents of comparable value, the non-
uniformity of filament temperature mav result in short
tube life.  With the voltages in quadrature the anode
current may be increased to approximatelv double that

permissible with in-phase operation.

621.385: 621.396.5822 : 621.396.645 1229

On the Influence of the Noise of Vacuum Tubes on the
Accuracy of Linear Amplifiers.—|. M. \V. Milatz &
K. J. Keller. (Physica, s Grav., Jan. 1942, Vol. o,
No. 1, pp. 97-112. In English.) The noise of an RCA357
valve with floating grid is mcasured as a function of
frequency.  The source of this noise, and its etfect on
the precision of x-particle ionization measurement with
this valve, are discussed.

621.385.00I.4:621.377.3 1230
Quality Control for Receiving Valves and Industrial

Applications.—Suart. (See 1117.)
621.385.032.271 1231
Cathodes with High Emission.—R. A. Ofiativia. (Rev.

telegr., Buenos Aires, Sept. 1948, Vol. 37, No. 432, pPpP-
635-638.) Discussion of the preparation, activation and
characteristics of cathodes using («) oxides of the alkaline
earths, () ThO,, (¢) thoriated tungsten.

621.385.032.20 1232

The Calculation of Electrode Temperatures in the
Radio Valve. I. A. Huarnis. (/. Brit. Iusin Radio
I'ngrs, Nov./Dec. 1948, Vol. 8 No. 6, pp. 288 312.
Discussion, pp. 312-315.) The theorv of radiation
equilibrinm ot typical clectrode svstems is developed
and, in conjunction with the theorv of conduction, the
results are applied to the calculation of the temperature
of each electrode. An example is worked out for the
case of an output tetrode, which gives results in close
agreement with typical measured temperature values
for such a valve.

621.385.1 1233

The Consequences of an Electron-Inertia Effect in
Valves: Part 2.- M. J. O. Strutt & \. van der Ziel.
(Physica, 's Grav., Jan. 1942, Vol. 9, No. 1, pp. 65 83.
In German, with English summary.) Electrons, moving
near clectrodes, induce variable charges on them and
hence currents in their leads.  These currents are
calculated for cases in which the electrodes arc arranged
s0 as (o obtain maximum currents at very high frequen-
cies impressed on the clectron stream. The application
of such eclectrode systems in v.h.{. amplifving valves to
obtain high a.c. output is discussed: comparison is made
with known arrangements giving lower output currents.
By making use of electron oscillations about an eclec
trode, the output currents can be further increased. The
considerable input loss at h.f. can be compensated or
even changed to a negative resistance by means similar
to those used for increasing the output. Numerous

curves illustrate the results of the discussion. Part 1,

254 of January.

621.385.1 1234
European Receiving Tubes. —H. \. S. Gibas. (/[lec-

fronics, Feb. 1949, Vol. 22, No. 2, pp. 156..162.) The
svstem of numbering generally adopted lor different
tyvpes of valve is explained and the special features of
certain valves, including the Telefunken double fetrode
VIIT. 11, are described.



621.325.1 : 621.316.726.07% 1235

Tube Engineering News [the Transitrol].—]. Kurshan.
(Communications, Jan. 1949, Vol. 29, No. 1, pp. 15, 33.)
Summary of an I.R.E-R.M.A Rochester Fall meeting
paper. The * Transitrol * is a valve in which transit time
effects, instead of being reduced to a minimum, are used
to control the frequency of an oscillator automatically.
Some electrons leave the cathode and go directly to the
anode; their transit angles are small. These electrons
contribute only to the transconductance of the valve.
Others reach the anode indirectly alter reflection and
have large transit angles; these clectrons contribute to
the transsusceptance as well as the transconductance.
By varving the reflector potential, the transsusceptance
of the valve can be altered, and hence the frequency of
the oscillations. The valve can also be used to generate
a f.m. signal directly, by applving modulation to the
reflector.

621.385.3 1236

Electrometer Valves.—B. M. Tsarev. (Uspeihi fiz.
Nauk, 1945, No. 2, pp. 251-270. In Russian.) A\ detailed
survey giving data on valves manufactured in Russia

and elsewhere.

621.385.3/.4 : 537.291 1237

On the Phenomena in the Cathode-Grid Space of Triode
and Tetrode Oscillators at Ultra High Frequencies.
M. S. Neiman. (Radiotekhnika, Moscow, July/Aung.
1948, Vol. 3, No. 4, pp. 7—25. In Russian.) Discussion
of: (a) deviation of the emission current from the ‘2/3
power ' voltage/current relationship, (b} the passage
through the control grid of only those electrons which
have left the cathode at the beginning of the emission
interval, (¢) the return of emitted electrons to the cathode,
(d) the large ratio of the time interval during which the
electrons pass through the grid to the interval during
which they are emitted from the cathode, (¢) variations
in electron velocities after passage through the grid,
and (f) acceleration of electrons by the grid. The
simplilying assumption is made that all e.s. lines of force
from the space charge are directed towards the cathode;
a number of simple relationships are derived but these
should be regarded only as approximate.  Other
phenomena due to the inertia of clectrons in oscillators
with flat electrodes are mentioned.

621.385.3 : 621.317.71 1238
Fluctuations in Electrometer Triode Circuits.—van

der Ziel. (See 1123.)

621.385.38 1239

Recent Trends in the Construction of Thyratrons.
J. Bell. (Bull. Soc. frang. Llect., Oct. 1048, Vol. 8,
No. 85, pp. 4%0-495.) Discussion, mainly from the
physical point of view, of thyratrons with Hg vapour,
Ar or X as gas filling. The characteristics for thesc
types are compared.

621.385.5 : 621.396.822 1240
Measurements of Noise Factors of Pentodes at 7.25-m

Wavelength. —-A. van der Ziel & A. Versnel. (Philips

Res. Rep., April 1948, Vol. 3, No. 2, pp. 121 129.)

621.385.831 : 621.318.25 1241

Residual Hum in Valves.—W. I. Heath: L. 1. Light:
W. Grey Walter, H. W. Shipton & W. ]J. Warren.
(Electronic Engng, Dec. 1948, Vol. 20, No. 250, p. 406.)
Comment on 3559 of 1948 and the authors’ reply.
Heath suggests that the effects reported mayv be due to
magnetic ficlds produced by a mains transformer or a
mains-operated heater. Light considers that demagneti-
zation cannot reduce the magnetic hum in the LEIF37
unless the valves have previously Dbeen accidentally
magnetized. Grev Waller, Shipton & Warren note that
the difierence between pentode and triode counection

\.84

may be significant, but have observed much higher
hum levels than Light.

1242
Representation on Cathode-Ray
Tubes.- -C. Berkley. (Proc. Inst. Radio Ingrs, W. & [2,
Dee. 1948, Vol 36, No. 12, pp. 1530-1535.) The pro-
cedure described may be applied to any regular system
of coordinates or any number of variables. The represen-
tation mav take the form of an oblique perspective
picture. The procedure consists in: (a) setting the form
of the representation, (b) deriving the position of the
spot on the c.r. tube as a function of its true position
in space, and (¢) making the indicated corrections
electrically. Applications in various fields are discussed.
See also 577 of February (Parker & Wallis).

621.385.832
Three-Dimensional

621.385.832 1243
The Negative-Ion Blemish in a Cathode-Ray Tube
and its Elimination.—R. M. Bowie. (/’voc. Inst. Radio
Engrs, W. & E., Dec. 1948, Vol. 36, No. 12, pp. 1482
1486.) Removal of initiating substances, provision of a
thin metallic backing laver for the screen, and par-
ticularly the use of ion traps, are suggested remedies.

1244
in Reflex Klystrons.

621.396.615.142.2
Multifrequency Bunching

G. Hok. (Proc. Inst. Radio Lngrs, W. & E., Dec. 1948,
Vol. 36, No. 12, p. 1505.) Comment on 2986 of 1948
(Huggins).

621.396.615.142.2 1245
Elementary Theory of the Klystron.—A. V. J. Martin.
(Radio tech. Dig., Ldn frang., Oct. 1948, Vol. 2, No. 5,
pp- 199-207.)
621.396.619.231 : 621.396.645.37 1246
Valve Characteristic Giving Linear Modulation when
a Feedback Resistor is inserted in the Cathode Lead.—
W. W. Boelens. (Philips Res. Rep., June 1948, Vol. 3,
No. 3, pp. 227-234.) The lincarity of grid modulation
is improved by the use of a feedback resistor in the
cathode  lead. Suitable anode-current/grid-voltage
characteristics for given feedback resistances are derived
theoreticallv.

621.396.822 1247

On the Theory of Electrical Fluctuations.—D. K. C.
MacDonald. (Proc. rov. Soc. A, 7th Dec. 1948, Vol. 195,

No. to41, pp. 225-230.) Comment on 2419 of 1948
(Farth). MacDonald regards Nvquist’s own derivation

of his theorem as valid rather than Furth's suggested
alternative. Farth’s method of applying Nyquist's
theorem directly to a thermionic valve to obtain the
current lluctuations is also criticized. See also 2418 of
1948 (Firth).
621.385 : 533.583 1248
Production and Use of Getter Materials in German
Radio Valves, Thermionic Devices generally, and Electric

Lamps. |Book Notice|—(See 1105.)
621.396.615.112 1249
Velocity-Modulated ~ Thermionic  Tubes. Book

Review|—A. H. W. Beck.
London, 1948, 180 pp., I5s.
Vol. 39, No. 299, p. 1005.) One of the Modern Radio
Technique series edited by J. A, Ratcliffie. ™ Lavery
uselul addition to the literature on the subject, presenting
much that has only been available in scattered, recent
papers.”’

Cambridge University Press,
(Phil. Mag., Dec. 1043,

MISCELLANEOUS
522.1 1250
Proceedings of Observatories. (Mon. Nofl. R. asir.
Soc., 1948, Vol. 108, No. 1, pp. 54-60.) Brief discussions
of recent work at various observatories all over the
world,
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ACOUSTICS AND AUDIO FREQUENCIES

J3§ound.v . G. Richardson. (Rep. Progr. Phys.,

1942/1943, Vol. 9, pp. 228-253. Bibliography, pp. 253
255.) A general discussion, covering propagation in
free media, ultrasonics, vibrating svstems, acoustic
impedance and properties of materials, speech and
hearing, etc.

534 1252

Sound. E. G. DNRichardson. (Rep. Progr. Fhys.,
1944/1945, Vol. 10, pp. 120-128.) Discussion of audi-
torium acoustics, metallurgical applications ot ultra-

sonics, musical scales and tuning. See also 1251 ahove.

534 1253
Some Recent Developments in Applied Acoustics.
R. G. Bolt & L. L. Beranek. (Aiti del Congresso inter-
nazionale della Kadio, Rome, Sept./Oct. 1947, pp. 225-
251.  In English.) Adequate progress has already
been made with the understanding of (a) the basic
principles of many electroacoustic  instruments,
(b) speech and hearing, though many physiological and
psvchologlcal phenomena are still une\plamed and
(c) the control of sound by porous absorptive materials.
Further work is nceded on (a) the transient response
of loudspeakers and complicated coupled systems,
(b) the study of all kinds of distortion, and (¢) the design

of studios for music.

534.001.8 1254
Generation of Sonic and Ultrasonic Waves in Liquids
for Industrial Purposes. Janovsky & Pohlman. (See

1442.)
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534.321.9 : 621.391.63 1255

On the Modulation of Light at Radio Frequencies by
means of Ultrasonic Waves.—A. Giacomini.  (4u
del Congresso internasionale della Radio, Rome, Sept.

Oct. 1947, pp. 302-311. In Ttalian.) Sec also 1847 of

1945.

534-44 1256
Electrical Methods of Sound Analysis.—I. Koschel.

(Fernmeldelech. Z., Dec. 1948, Vol. 1, No. g, pp. 237-244.)
An outline of the following methods : (a) Fouricr analysis
of oscillograms, (b) use of octave band-filters with oscil-
lograph, (¢) sonic-lrequency spectrometer with 27 filters
in parallel, each covering 1/3 octave, (d) search-tone
analysis, (¢) analysis bv means of an acoustic ditfraction
grating, (f) analysis with an optical raster, (g) visible-
speech methods.

534.6 1257

The Double Crystal Acoustic Interferometer.—W. J.
Trv. (f. acoust. Soc. Amer., Jan. 1949, Vol. 21, No. 1,
pp- 17-28.) A one-dimensional theory of operation is
discussed. This is sufficiently general to include both
resonance and off-resonance operation, and any amount
of acoustic loading of the crvstals.

534.6 1 0621.396.611.21 1258
Low-Loss Crystal Systems.—lry.  (See 1326.)

534:756 1259
Hearing : Part 1 — The Cochlea as a Frequency

Analyser. -T. Gold & R. J. Pumphrey. (Proc. vov.

Soc. B, 14th Dec. 1948, Vol. 135, No. 881, pp. 462—491.)
Possible methods of sensory appreciation of sounds are
brieflv surveyed. Information must in gencral be lost
uniess peripheral frequency analysis occurs under
certain conditions which include proportionality between
the frequency and the selectivity of the resonant ele-
ments.  Experimental cvidence is submitted which
shows that this selectivity is very much higher than
has been supposed and is roughly proportional to fre-
quency, and that only the Helmholtz resonance theory,
suitably interpreted, is consistent with observation.
Evidence of high cochlear damping is criticized. The
ear appears to be a perfect frequency analvser up to
1 ke/s; at higher frequencies it is imperfect bhecause
of the limited number of resonant elements and nerve
cells available. Part 2: 1260 below.

534.756 1260

Hearing: Part 2 —The Physical Basis of the Action
of the COChlea—l Gold. (Proc. voy. Soc. B, 14th Dec.
1948, Vol. 135, 881, pp. 492-498.) An attempt is
made to e\phm ohser\cd results theoretically. The
values of Q for a string immersed in water (to simulate
the basilar membrane immcrse(l in its liquid) are much
lower than those obtained for the human ecar. Ior this
reason the hypothesis that the cochlea behaves like a
regenerative radio receiver is proposed. Part r1: rzs
above.

A.85



534-78 1261
Speech Communication under Conditions of Deafness
or Loud Noise.— W. G. Radley. (J. Instn elect. Engrs,

Part I, Dec. 1948, Vol. 95, No. 96, pp. 544-545.) Dis-
cussion on 2690 of 1948.
34.78 1262
Statistical Measurements of Vocal Intensity.—G.
Sacerdote.  (Atfi  del Cougresso internazionale della
Radio, Rome, Sept./Oct. 1947, pp. 389-407. In Italian.)
534.752 1263

On a Model of an Artificial Voice for Electroacoustic
Technique.—I’. Chavasse. (Atti del Congresso infer-
nazionale delle Radio, Rome, Sept./Oct. 1947, pp. 273-
279. 1n Irench.)) A sound source whose intensity is
nearly uniform with frequency is provided by an e.m.f.
from a ncon tube suitably polarized, associated with
an amplifier and a loudspeaker. Any desired quality
ol voice can be obtained by adding a system of filters.

534-%44/-345 1264

The Absorption Coefficient of Resonators.—G. G.
Sacerdote.  (Alta Frequenza, Oct. 1948, Vol. 17, No. 5,
pp. 217-219. In Italian, with English, French and
CGerman summaries.) Curves show the reverberation
times as a function of frequency for a room («) without
and (b) with a cellular lining consisting of tubular
resonators. From these curves the absorption co-
cfficient of a partition formed of the rcsonators is
derived for the frequency range 300-2 000 C/s.

534.844.1 1265

The Practical Determination of the Reverberation
Time of a Room with the Cathode-Ray Oscillograph.—
\. Moles. (Radio frang., Feb. 1949, No. 2, pp. 4-8.)
Reverberation curves can be photographed directly
on slowly moving film (4-10 cm/s) without using the
c.r.o. timebase, or on a stationarv film, in which case the
necessary slow sweep is obtained by means of a rotary
potentiometer of about 5000 Q, which is shunted
across a 150-V source and supplies a variable voltage
to the deflecting plates. The potentiometer is driven
by a small motor of the type used for car wind-screen
wipers. Typical oscillograms thus obtained are given
and the method of calculating the reverberation time,
taking account of oscillogram irregularities, is explained
in detail with numerical examples.

1266
Sound-Level Preferences.—1. Somcrville
& S. I. Brownless. (B.3.C. Quart., Jan. 1949, Vol. 3,
No. 4, pp. 245-250.) A sound-level meter incorporates
a weighting network which simulates the response of
the ear. Members of the public of varying ages, B.B.C.
engineers and musicians were tested with this device ;
results obtained are shown graphically. The preferred
maximum sound level of the four tvpes of programme
chosen for the tests appears to decrease as the age of
the listener increases.

534-80
Listeners’

534.861 : 621.396.621 1267

The Acoustics of Broadcasting Receivers. —V. A.
Govyadinov. (Radiotekhmika, Moscow, Nov.'Dec. 1948,
Vol. 3, No. 6, pp. 88-95. In Russian.)

621.395.61 1268

A New Moving-Coil Microphone.—H. J. Gricse.
(Fernmeldetech. Z., Dec. 1948, Vol. 1, No. 9, pp. 227 232.)
Details of an instrument with a sensibly flat characteristic
up 10 6kejs for sound incident normally on the dia-
phragm and up to 10 kc/s for lateral incidence. The
directional diagram is spherical up to about 1 500 ¢/s;
tor higher frequencics it is slightly pear-shaped. Sen-
sitivity is good and nonlinear distortion low.

A.86

621.395.61/.62 : 621.315.012 1269
Application of Activated Ceramics to Transducers.
H. W. Koren. (J. acoust. Soc. Amer., Jan. 1949, Vol. 21,
No. 1, p. 62) Summary of Acoustical Socicty of
America paper. Titanate ceramics can be made to have
piczoelectric  properties  suitable for application to
transducers if (a) the Curie point is well above the working
temperature, (#) the material is polarized by means of an
external voltage source within certain limits of potential
gradient and time duration. Multi-layer strips have
been developed to provide the low mechanical impedance

required in gramophone pickups, microphones cte.

621.395.625.6 ’ 1270

Volume Compressors for Sound Recording. W. K.
Grimwood. (J. Soc. Mot. Pict. I'ngrs, Jan. 1949, Vol. 52,
No. 1, pp. 49-76.) Discussion ot the desirability of
volume coOmMpression, compressor characteristics, classifi-
cation, performance measurement, and the relative merits
of various types.

621.395.667 1271

On Lower- and Upper-Register RC Equalizers for Audio
Frequencies.—W. Dawlt. (Funk u. Ton, Jan. & Feb.
1949, Vol. 3, Nos. T & 2, pp- 33 42 & 86-92.) general
treatment, with design formulae and curves, and detailed
discussion of three particular cases. A design is given
for a resistance amplifier with correction at both ends
of the a.f. range.

621.395.667 1272
Simple Tone Control Circuit. - E. ]. James. (Wireless
World, Feb. 1949, Vol. 55, No. 2, pp. 48 -50.)  \dequate

reduction or increase of bass or treble is obtained for
normal requirements. Only resistors and capacitors
arerequired. The complete circuit diagram for including
the control in an amplifier is given.

AERIALS AND TRANSMISSION LINES

621.3.091 : 621.315.2 1273
Aftenuation in Air-Space Cables for Centimetre Waves.
H. J. Wegener & O. Zinke. (Frequenz, \ug. 1048,

Vol. 2, No. 8, pp. 203-207.) Diagrams show directly

the reduction of attenuation, compared with that of

a coaxial cable for TM and TE waves, as a function of

frequency and cable diameter.  From other diagrams

the optimum diameter for a given valuc of attenuation
can be found for any wavelength in the range 1-15 cm.

For wavelengthsof 2.5, 5, 7.5 and rocm, the dependence of

attenuation on cable diameter is shown for all types of

air-space cables. For wavelengths < 2.5 cm the attenu-
ation for H,, waves is less than for H,, waves.

621.315.012 : 518.3 1274

R.F. Transmission Line Nomographs.— P. H. Smith.
(Electronics, Feb. 1949, Vol. 22, No. 2, pp. 112-117.)

10 abacs for calculating characteristic impedance,
h{ resistance, current-phase relationship, voltage
gradient, s.w.r. etc.

621.315.2 -+ 621.394/.395 1275

French Telecommunication Networks.—bailley; Gaste-

bois. (See 1492.)
621.315.2 - 621.394/.3951.66 1276
Construction of Cables and Loading Coils.—R. Belus.

(Cdbles & Transmission, Paris, Jan. 1949, Vol. 3, No. 1,
pPp. 31—47. With linglish summary.) Developments in
technique from 1924 to 1949.
621.315.2 1277
The Laying of Long-Distance Cables.—M. Trouble.
(Cdbles & Transmission, Paris, Jan. 1949, Vol 3, No. 1,
pp. 48-65. With English summary.) Historical review
of French methods.
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621.315.212 : 621.392.5 1278
Coaxial Cable with High Characteristic Impedance.
J. V. Hodelin.  (Radio frang., Feb. 1949, No. 2, pp. 23—
24.) A formula is derived for the impedance of a cable
with a helix of small diameter {or the central conductor.
Calculated and measured values of impedance for such
delay lines are in good agreement. Sece also 2009 of

1947 (Zimmermann).

621.315.212 : 621.397.5 1279

The London-Birmingham Television Cable: Part 1 —
General System and Electrical Requirements.-—H.
Stanesby & W. K. Weston. (.0. elect. Engrs' J., Jan.
1949, Vol. 41, Part 4, pp. 183-188.) The cable has two
0.975-in. and four 0.375-in. coaxial tubes. It is designed
to transmit very-high-definition or colour television,
jos-line television and broad-band telephony simul-
tancously. The large tubes may ultimately transmit
frequencies up to 30 Mc’s or more with repeaters at
3-mile intervals.

621.392.2 1280

Study of Reflections in Transmission Lines at U.H.F.—
M. Bouix. (Onde élect., Jan. 1949, Vol. 29, No. 262,
pPp- 35-43.) The reflections caused by one, and next by
two obstacles in the line are considered; an obstacle
of a given length is equivalent to a unique concentrated
obstacle. The case of manv obstacles is then examined.
In practice, the frequency is only known approximately,
and in the case of magnetron oscillations the frequency
may even jump or split into two. These differences from
the nominal frequency produce phase variations of the
waves reflected bv obstacles, thus causing variations
of the amount of the stationary waves. Assuming such
phase variitions to be distributed at random, the prob-
ability of good matching being obtained is considered.
A practical matching method is described.

621.392.2 1281

Propagation of Plane Electromagnetic Waves in a
Muiti-Layer Medium of Periodic Structure.— M. .. Levin.
(Zh. tekh. Fiz., Nov. 1948,Vol. 18, No. 11, pp. 1399-1404.
In Russian)) The effect of cquidistant dielectric spacers
on the propagation of ¢.in. waves in cables and wave-
gnides is usually considercd in terms of the coefficient
of reflection from a single spacer. This procedure is
unsatisfactory since the cquidistant spacers form a
periodic structure causing dispersion of the signal and
attenuating certain frequency bands. Accordingly, a
dispersion equation (rr) is derived, and analysed in
detail for the cases where the wavelength is (a) long, and
(h) short, in comparison with the distance between the
spacers.  Methods for determining the frequency bands
attenuated are also indicated.

621.392.21 1282

Simplified Procedure for Computing Behavior of
Multiconductor Lossless Transmission Lines.—S. I'rankel.
(Elect. Commun., Sept. 1948, Vol. 25, No. 3, pp. 286--290.)
Summary noted in 2443 of 1948. The wave equation
for any lossless system of parallel conductors is derived
in terms of the characteristic impedance or admittance
coclticients obtained directly from the partial capacitances
of pairs of the conductors. Illustrative cxamples are
discussed.

621.392.26% 1283

Theory of Symmetrical Waves in a Circular Waveguide
with an Open End.-— L. A. Weinstein. (Zh. tekh. Fiz.,
Dec. 1948, Vol 18, No. 12, pp. 1543-1564. In Russian.)
A mathematical analysis of the propagation of sym-
metrical electric and magnetic waves in a circular wave-
guide towards the open end. An integral equation (7)
iletermining the current density in the wall of the wave-
guide is derived and methods for its solution are proposed.
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Coefficients of retlection of the waves from the open end
arc calculated and also the coefficients of transformation
of the waves into waves of diffcrent modes. Huyghens’
principle for calculating the diffraction field is discussed ;
formulaec and graphs for determining the radiation
field of the waveguide are derived. Approximate for-
mulac of adequate accuracy involving simple calcu'ations
are also given.

621.392.261 1284

A Note on Reflection from Dielectric Structures in
Wave Guide.—]. Shmoys. (/. appl. Phys., Aug. 1948,
Vol. 19, No. 8, p. 797.) A method of representing the
effect of an obstacle in a waveguide by the equivalent

capacitive loading on a transmission line, valid for
obstacles of small cross-section.
621.392.261 1285

The Calculation of the Critical Frequency of Wave-
guides with IT or H Cross-Section. .. N. Dervugin.
(Radiotekhmika, Moscow, Nov. 'Dec. 1948, Vol. 3, No. 6,
Pp- 49-61. In Russian.) General formulac are derived
linking the critical frequency of the H,, wave with the
cross-sectional dimensions of the waveguide. From these
formulae graphs are obtained for use in design work.
Some limiting cases are considered scparately.

621.392.261 1286

The Theory of Disk-Loaded Wave Guides.—W. W.
Hansen. (At del Congresso internazionale della Radio,
Rome, Sept./Oct. 1947, pp. 111-132. In English.) The
phase velocity in a circular waveguide can be reduced
to any desired value by introducing equally-spaced
baffles or disks. The group velocity can also be controlled,
and the structure may be regarded as a band-pass filter.
The characteristics of such structures are evaluated bv
various methods and shown graphically.

621.392.261 : 621.3.09 1287

Theory of the Propagation of an E.M. Field along a
Dielectric Waveguide of Circular Cross-Section.—M.
Abele. (Atti del Comngresso infernazionale della Radio,
Leome, Sept./Oct. 1947, pp. 3-13.  In Ttalian.) If the
waveguide is lossless, two distinct types of e.m. modes
can be set up in which the longitudinal components
E,, H, of the electric and magnetic field are both present,
except in the case of waves of order zero. For all other
orders, there i1s a fundamental mode which can be
propagated longitudinally whatever the frequency. Al
other modes possess a cut-off frequency, below which only
transverse propagation is possible.

If the conductivity is small compared to the product
of the frequency and the permittivity of the dielectric,
the attenuation tends, for increasing frequency, to a
limit independent of the mode and of the diameter
of the guide.

621.392.261 : 621.3.00 1288
Rectangular Waveguides with Several Dielectrics.
M. Abele & C. M. Garelli. (At del Congresso inter-
nazionale della Radio, Rowme, Sept./Oct. 1947, pp. 14-29.
In Italian.) The case of two dielectrics is here considered.
Results can casily be cxtended to the general case
provided there is symmetry about a central plane. In a
metallic guide, dielectrics can be chosen to obtain any
desired configuration and in particular a plane wave
within a given region. Transformers and filters can be
constructed in this way. The radiation diagram of a
waveguide open at one end can be much altered by the
use of dielectrics, and directivity can be greatly increased.

621.392.261 : 621.317.335.31 1289

Universal Curves for Dielectric-Filled Wave Guides
and Microwave Dielectric Measurement Methods for
Liquids.—Surber. (See 1433.)
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621.392.26% 1 621.392.52 1290
Maximally-Flat Filters in Waveguide. -~ Mumford.

(See 1320.)

621.396.67 1291
Microwave Beam-Shaping Antennas.—L. }. Chu

(Atti del Congresso wlernazionale della Radio, Rome,
Sept./Oct. 1947, pp- 32-04. In English.) Optical ray
principles are applied to line sources with cylindrical
reflectors, line sources with lenses, and point sources
with double-curvature reflectors to produce radiation
diagrams of any desired shape. The cosecant diagram
is specially considered.

621.396.07 1 538.56.029.8 1292
Microwave Optics between Parallel Conducting
Sheets. . 13. De Vore & H. lams. (I’CA Rev., Dec.

1948, Vol. 9, No. 4, pp. 721 -732.) Discussion of various
microwave systems which focus in one plane only.
These range from simple lens-like elements to more
elaborate systems involving dielectric elements. Theyv
produce a fan-shaped beam of radiation which may be
converted Lo a pencil beam by using cvlindrical reflectors
or lenses to focus in the perpendicular direction. A\
method of scanning in this direction is described.

621.396.67:621.390.93 1293

An Investigation of Resonances and Asymmetry in
the Adcock Aerial Systems. \. Fradin & V. A.
Khatskelevich. (Radiotekhnika, Moscow, Nov. Dec.
1948, Vol. 3, No. 0, pp. 6 28, In Russian.) A\ rigorous
analysis is given of the resonance phenomena taking
place in the H-type Adcock system (Fig. 1), in order to
determine the type and magnitude of ervors introduced
into the system by asymmetry in various clements.
The usunal practice of identifying the frequency character-
istic of the svstem with that of its input impedance
appears in general to be incorrect.

621.390.671 1294

On the Radiation Resistance of a Radiator surrounded
by a Spherical Magneto-Dielectric Envelope. \. R.
Vol'pert. (Radiotekhnika, Moscow, Nov. Dec. 1048,
Vol. 3, No. 6, pp. 29-48. In Russian.) Tt is often neces-
sarv to reduce the physical length of a linear vibrator
without decreasing its radiation resistance. Methods
for increasing the ciiective length of the vibrator have
been considered by various authors. Pistol'kors exam-
ined the eifect ol a dielectric envelope in the form of an
infinitely long cvylinder. Here a spherical envelope is
considered, because this shape allows a rigorous solution
(34) to be obtained, based on Maxwell’s equations and the
corresponding boundary conditions.  This solution
involves onlv elementary functions. The effects of
the permeability and permittivity of the sphere and ol its
radius on the radiation resistance of the wvibrator are
examined in detail. The physical interpretation of the
results is discussed : it can he extended to other shapes
of envelope.

621.396.671 1295

Mutual Impedance of Two Centre-Driven Parallel
Aerials. —B. Starnecki & E. Fitch. (Waureless Fngr.
Dec. 1948, Vol. 25, No. 303, pp. 385-389.) formula
and curves arc given for svmmetrically placed aerials
with a sinusoidal current distribution. Measurements
at frequencies from 3 to 20 Mc/s, using vertical acrials
above a horizontal earth mat 4o0 {t in diameter, are in
fair agreement with theory.

1296
(Wireless Engr,
Correction to 308

621.306.671

Ring-Aerial Systems.-H. Page.
Dec. 1948, Vol. 25, No. 303, p. 102.)
of TFebruary.
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621.396.671 1297

The Radiation Patterns of Dielectric Rods — Experi-
ment and Theory.- -R. B. Watson & C. W. Horton.
(J. appl. Phys., July 1948, Vol. 19, No. 7, pp. 661—670.)
The radiation from rods used as terminations to rect-
angular waveguides is discussed theoretically. Radiation
patterns are computed from the fields due to equivalent
magnetic and electric currents on the surfaces of the
rods. Specific calculations are made tor rods of cross-
section about 0.g in. - ©0.25 in. and 3X 10X long, in tho
Tl mode. Theoretical and experimental patterns for

polvstyrene rods 3A-6A long are in agreement.  Dis-
crepancies for longer rods are discussed.
621.390.679. 4 1298

A~ Method of Feeding Turnstile Antennas. K. F.
Taylor. (FElectronics, ¥eb. 1949, Vol. 22, No. 2, pp. 164 . .
170.) To obtain correct phasing, the dipoles are fed by
separate coaxial feeders whose physical lengths are
equal, but whose electrical lengths differ by A/4. This
is achieved bv using different dielectric materials in the
iceders. The characteristics of the feeders for the aerial
used in telemetering from V-2 rockets (2536 and 3242 of
1947) are discussed.

621.3900.679.4 1 621.392.43 1299
High-Frequency Balancing Devices. Mein ke, (See

1314.)

621.396.071 1300

Radio Research Special Report No. 16: A Method of
Determining the Polar Diagrams of Long Wire and
Horizontal Rhombic Aerials. BRook Notice]—W. R.
Piggott. H.M. Stationery Office, London, 10948, od.
(Govt Publ., Lond., Dec. 1948, p. 14.)

CIRCUITS AND CIRCUIT ELEMENTS

621.3.015.3:621.396.622 1301

Transient Processes in detecting an E.M.F. with a
Linearly Increasing Amplitude.. R. D. J.eites. (Radio-
tekhnika, Moscow, Nov. Dec. 1948, Vol. 3, No. 6, pp.
62 75. In Russian,)

621.3.018.7:621.396.813 1302
Trapezoidal Waveform with Minimal Distortion.-
W. Bader. (Frequenz, Aug. 1948, Vol. 2, No. 8, p. 208.)
Comment on 2470 of 1943 (Piasler), in which * distortion ’
should be substituted for ‘ noise factor ' in both title and

text, and whose U.D.C. number should be as above.

621.3.018.7:621.396.813 1303

A Representation of the Distortion Formula in Closed
Form.— M. Pasler. (Frequenz, \ug. 1948, Vol. 2, No. §,
pp. 208-210.) The so-called completeness condition
(Parseval’s equation), which expresses the sum ot the
squares of the coefficients in the series development of an
arbitrary function £(s) in the form of a definite integral,
enables the usual expression {or the distortion x to be
put into a closed form.  The general formula is given
and applied to the case where F(z) is represented by a
Fourier series. \When /() has certain symmetrical
properties, relativelyv simple formulae for x are obtained.
See also 2470 of 1948 and 1302 above.

621.314.3% 1304

Simplified Magnetic Amplifier. M. Marinescu. (IWive-
less Ingr, Dec. 1948, Vol. 25, No. 303, p. 402.) Comment
on 315 of February (Bell). An alternative type ot
amplifier, giving balance of output current for zero signal
input, proportionality between output and input, and
discrimination in the response to inputs of different
polarity, is briefly discussed with illustrative diagram.
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621.314.3F:623.82 13056
Magnetic Amplifiers for Shipboard Applications.
[.. W. Buechler. ([leci. Isngng, N.Y. Jan. 1949, Vol.
6%, No. 1, pp. 33-37.) Advantages include: ruggedness
and reliability; no real limitation on power handled;
no warming-up time; power can be taken direct from the
50-c/s mains, although speed of response increases with
increasing frequency; power gains of 1 000--10 000 per
stage are possible with response times of 0.005--0.1 sec;
power gains up to rof can be obtained with response
times of 1—5sec. Design principles and relevant pro-

perties of magnetic materials are discussed.
621.318.4 1308
Calculation of Q for Single-Layer Coils.—F. Benz.
(Llektrotech. uw. Maschinenb., Jan. 1949, Vol. b, No. 1,
pp. 7-12.) A formula is derived which gives results in
good agreement with measured values. The effects of
self-capacitance and dielectric losses and the reduction
of ) by magnetic screens are discussed. A simple
empirical formula is also given for the inductance of
single-layer coils.
621.319 : 679.5
Electrostatic ** Magnets’’. — (Elect. Times, oth Dec.
1948, Vol. 114, No. 2979, p. 690.) Electrets, dielectric
bodies which can retain an electric moment after an
externally applied field has been removed, can be made
from certain ceramic or plastic materials. The plastics
require an e.m.{. of 472 &V {or satisfactory electritication.
Specimens tested after a vear have not changed their
electrical properties appreciably.
621.319.4.011.5 519.272 1308
The Theory of Extreme Values and its Implications in
the Study of the Dielectric Strength of Paper Capacitors.
B. Epstein & H. Brooks. (J. appl. Phvs., June 1948, Vol.
19, No. 6, pp. 544-550.) Statistical theorv of the dis-
tribution of extrenic values is used to deduce the depen-
dence of paper-capacitor breakdown on capacitor size.

1307

621.362 1309
Thermomagnetic Generator. L. Brillouin & H. P.
Iskenderian.  (Iilect. Comnun., Scpt. 1948, Vol. 23,

No. 3, pp.- 300-311.) A mathematical analysis of an
electric generator using a coil wound on a core of high
permeability through which a magnetic field is maintained
by an external magnet. The core is heated above and
cooled below the Curie point, and the resulting changes in
flux induce electromotive forces in the coil. Expressions
are derived for the optimum power and efficiency of
such a generator.
621.385.012 1310
The Correspondence between the Static Characteristics
and the Dynamic Parameters of Electrical Negative-
Resistance Devices. Cartianu. (See 1542.)

621.385.012.8 1311

Equivalent Circuit and Input Admittance of Retarding-
Field Valves. A. Pinciroli & R. Ferrero. (Alia Ire-
quenza, Oct. 1948, Vol. 17, No. 5, pp. t96—211. In
Italian, with English, French and German summarics.)
Assuming transit-time effects and control-grid current
can be neglected, an expression is derived for the equiva-
lent input admittance of a retarding-field valve used as a
negative-transconductance triode.  Tor the casc of a
resistive output impedance, the equivalent input capaci-
tance and conductance variations are plotted as func
tions of the ratio of output impedance to the differential
resistance of the valve, with the difterential resistance as a
parameter. Discussion of the case of two distinct output
impedances shows that when these consist of resistances
of suitable value, the input admittance can be made
zero and, within certain {requency limits, independent of
frequency.
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621.392 1312

Relation between Amplitude and Phase in Electrical
Networks.— T. Murakami & M. S. Corrington. (RCA
Rev., Dec. 1948, Vol. 9, No. 4, pp. 602-631.) A simple
graphical method is presented for computing the phase
curve from a given amplitude characteristic, and the
attenuation characteristic from a given phase curve in a
minimum phase-shift network. A large number of
universal curves are given, to simplify the application
of the theory.

621.392:517.43 1313

History of the Operational Calculus as Used in Electric
Circuit Analysis.— T. J. Higgins. (Flect. Engng, N.Y.,
Jan. 1949, Vol. 68, No. I, pp. {244 BBibliography,
PP- 4445

621.392.43:621.396.679.4 1314
High-Frequency Balancing Devices. H. H. Meinke.
(Fernmeldetech. Z., Nov. 1948, Vol. 1, No. 8, pp. 193-199.)
Description of various arrangements for converting from
an unsymmetrical feeder, such as a coaxial cable, to the
svmmetrical type of feeder required for a dipole.

621.392.5 1315

Equivalent Circuits of Linear Active Four-Terminal
Networks. L. C. Peterson. (Bell Syst. tech. J., Oct.
1948, Vol. 27, No. 4, pp. 593 622.) The representation
of a triode as a linear quadripole and the concept of
“effective transconductance ' are examined. Electron
transit-time eflfects and circuit behaviour were con-
sidered independently in earlier theories. The present
paper develops a more general theory of active linear
quadripoles, 1n which circuit and electron-stream para-
meters arc combined in a single equivalent-circuit
representation. It is shown that the equations for
current or voltage equilibrium may yield a number of
alternative T or JI networks, the passive elements of
which represent faithfully any three of the four indepen-
dent parameters. The method is applied to grounded-
cathode, grounded-grid or grounded-anode triodes, and
the complete sets of quadripole parameters are listed,
together with approximate parameters and equivalent
circuits for moderately low [requencies.

621.392.5 1316

Generalized Quadripoles. 1X. DMalvano.  (.1tfr del
Congresso internazionale della Radio, Rome, Sept./Oct.
1947, Pp. 14I-159. In Italian) 2\ general theorv is
developed for the case ol axial symmetry, and applied
to the study of filters and impedance transformers.

621.392.52 1317

New Methods of Filter Design by means of Frequency
Transformations. . Neovius. (Rungl. tekn. Hogsk.
Handl., Stockholn, 1046, No. 3, 40 pp. In English.)
Frequency transformations, discussed by Laurent (1339
of 1938), replace the angular frequency by a function
thereof which has the dimensions of radians/sec, and also
multiply all impedances by a dimensionless function.
Such fransformations are further examined, and a
tabular method of calculation is considered and applied
to the following process of filter design : (a) the required
attenuation curve of the tilter in the real-frequency region
is converted to the negative imaginarv-frequency region
and plotted on a logarithmic scale ; (h) an approximation
to the carve thus obtained is derived from the attenua-
tion cuarves of all-pass filter sections: (¢} attenuation
peaks are re-transformed to the real-frequency region ;
(d) the characteristic frequencies thus obtained are used
for designing L-sections which can be connected 1n
cascade 10 form the requisite filter. Numerical examples
are given.
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621.392.52 : 517.53 1318

Splitting of an Analytical Function into a Linear and
a Nonlinear Part, and also a Method of Determining, for
a Known Linear Component, the Nonlinear Component
and the Function as a Whole.—Pleijel.  (See 122.)

621.392.52 : 517.727 1319
Application of sn Elliptic Functions to the Calculation
of Filters.—I<. Steftenhagen. (Funk u. Ton, Jan. 1949,
Vol. 3, No. 1, pp. 44-47.)
621.392.52 @ 621.392.26F 1320
Maximally-Flat Filters in Waveguide.— W. W. Mum-
ford. (Bell Svst. tech. J., Oct. 1948, Vol. 27, No. 4,
pp. 0684-713.) Good match within the pass band and
efficicnt suppression outside it arc achieved by giving
the loss characteristic the greatest possible number of
zero derivatives at mid-band. The required loaded Qs
of the resonant clements are given, and it is shown that
sections of waveguide between elements reduce mutual
coupling and allow the use of shunt reactances only.
Loaded Qs are given for resonant cavitics formed by
various reactive obstacles. Up to 75 obstacles have
been used in practice, giving goodl agreement with theory.

621.302.6 : 512.831 1321
Transmission Losses in 2n-Terminal Networks.
V. Belevitch. (. appl. Phys., July 1948, Vol. 19, No. 7,
pPp- 636-638.) The efficiency matrix is defined for such
networks, and its application to the solution of reactive
and resistive, transformer-tvpe, and general 2n-terminal

network problems is discussed.

621.394/.395.66 | 621.315.2 1322
Construction of Cables and Loading Coils.— Belus.

(See 1276.)

621.396.611.1 : 518 1323

Graphical Solution of Oscillation Problems in Circuits
with Negative Resistance.—A. Sabbatini. (A1 del
Congresso internazionale della Radio, Roine, Sept./Oct.
1947, PP 374-388. In Italian.) Discussion of various
circuits of the dvnatron and arc types. Current/voltage
curves are obtained bv a geometrical construction: a
method of deducing the waveform is given.

621.396.611.1 : 621.3.015.3 1324
The Occurrence of Needle Impulses and their Effect

on the Transient Behaviour of Forced Oscillations.—

M. Pasler. (Frequenz, Dec. 1948, Vol. 2, No. 12, pPDp-

322-331.)

621.396.011.1 : 021.317.6 1325
Erratum: Response of Linear Resonant Systems to

Excitation of a Frequency Varying Linearly with Time.

G. Hok. (]. appl. Phys., Julv 1948, Vol. 19, No. 7,

p- 623.) Correction to 671 of March.

621.396.611.21 : 534.6 1326
Low-Loss Crystal Systems.—W. J. Fry. (] acous!.

Soc. .tmer., Jan. 1949, Vol. z1, No. 1, pp. 29-34.)

Discussion of the effect of damping or resistive me-
chanical loads on the characteristics of a piczoelectric
crystal system vibrating in cither a longitudinal or a
thickness mode. Results are applied to the double
crystal acoustic interferometer (1257 above)

621.396.011.3 : 517.942 1327

On Linear Differential Equations with Slowly Variable
Coefficients. Application to the Study of Nonlinear
Coupling.—Blanc. (See 1423.)

621.396.611.3 : 621.396.813 1328

On the Reduction of Phase Distortion in Stages with
Coupled Circuits.—J. Laplume. (C. R. 4cad. Sci., Paris,
8th Dec. 1948, Vol. 227, No. 23, pp. 1213-1215.) The
case of two coupled resonant circuits tuned to the same
frequency is analysed in a manner analogous to that used
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{or stagger-tuned circuits (681 of March). Itisnot found
possible to annul the second-degree term in the formula
obtained for the phase distortion, but the third-degree
term can be annulled by suitable choice of the coupling
coefficient 4. When both circuits have the same
O,k 1/Q0v3. The top of the output amplitude curve
is rounded, in agreement with a general rule given
previously (40 of January).
621.396.611.4 1329

The Radiation of Oscillations from a Cavity Resonator
through an Aperture as an Analogue of the Tunnel Effect.

P. 2 Krasnushkin & E. R. Mustel'. (Zh. tekh. Fiz.,
Nov. 1948, Vol. 18, No. 11, pp. 1378-1393. In Russian.

621.396.611.4 1330

On Avoiding Low Frequencies in a Rectangular Cavity
Resonator used as Part of a Triode Generator. -K. F.
Niessen. (Atti del Congresso inlernazionale dellu Radio,
Rome, Sept./Oct. 1947, pp. 312-3209. In English) A
mathematical analysis of optimum shapes and propor-
tions for resonators built up from rectangular units to
exclude resonances at frequencies below that desired.
Other shapes where the cross-section is made up of
triangles are also discussed.

621.390.6171.4.020.64 1331
Design of a Resonant Cavity for Frequency Reference
in the 3 cm Range.—R. R. Reed. (At del Congresso
witernazionale  della  Radio, [Rowme, Sept./Oct. 1947,
pp. 364-373. In English.) Discussion of the design and
perforimance of a temperature-compensated resonator,
suitable for quantity production, having a frequencv
error of less than 1 Mc/s and a loaded Q of 2 ooo.

621.396.615 ~ 621.396.645 1332
Limits of Tube-Gain and Power Output at Extreme
High Frequencies. M. ]J. O. Strutt. (A¢ti del Congresso

tnfernazionale  della  Radio, Rowme, Sept./Oct. 1947,
pp. 655-667. In English.) Amplitier and oscillator

stages without feedback are discussed. A formula for
the optimum gain is derived. The importance of the
“ border’ {requency at which this gain drops to unity is
stressed: the gain formula is transformed in various wavs
according to the type of reception valve to which it is
applied.  Grounded-cathode and grounded-grid stages
arc compared. The theory does not cover travelling-
wave valves, with which an etfective bandwidth of
800 Mc's at 3 300 Mc/s has been successfully amplified.
Similitude rules for determining the frequency depend-
cnce of the power output of power valves at u.h.i. are
tabulated and discussed.

621.396.0615 1333

High-Stability Pilot Generator for the 3.5-Mec/s and
7-Mc/s Bands.—L. Liot. (Radio frang., Jan. 1949, No. 1,
pp- 21-23.) An clectron-coupled oscillator using a
single 11139 valve. The tuned-anode output circuit is
isolated from the oscillator by connecting the suppressor
grid directly to earth. Both high- and low-impedance
outputs are provided. Performance figures for ditferer §
load resistances are tabulated.

021.390.615:621.396.045 1334

The Theory of the Oscillator using a Cathode-Coupled
Amplifier. —G. A. Khavkin. (Zh. tekh. Fiz., Nov. 1948,
Vol. 18, No. 11, pp. 1416 1420. In Russian.)

621.390.615.17 1335

Aperiodic Frequency Doubler for a Sinusoidal Electric
Quantity.—-M. Nuovo. (41t del Congresso internazionale
della Radio, Rome, Sept./Oct. 1947, pp. 330-335. In
Italian.) Discussion of a doubler which uses a single
valve with two control grids. The doubler can operate
at all frequencies for which this valve can amplify.
The output is practically free from unwanted harmonics.
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621.396.615.18 1336
Quasi-Aperiodic Divider for Low Acoustic Frequencies.
E. Gatti. (44t del Congresso internazionale della Radzio,

Rome, Sept./Oct. 1947, pp. 297-301. In Italian.) A

very stable divider has been used for over a year to

reduce a standard frequency of 100 ke/s to I 000 c/s.

Associated apparatus to extend the reduction to 50¢/s

is discussed. See also 3687 of 1939 (Miller) and 1598

of 1948.

621.396.615.18 1337

Synchronous Frequency Division. P. G. Bordoni.
(Atti del Comgresso wnlernazionale della Radio, Rome,
Sept./Oct. 1947, pp. 252-272. In Italian.) By studying
mechanical oscillatory systems whose parameters vary
periodically, analogous electrical circuits can be realized
for frequency halving in which instability is impossible.
Practical experience with two different circuits confirms
theorctical predictions and shows that considerable
voltage amplification and good waveform can be obtained
together.  Only one triode is needed for each stage of
division.

621.396.645 1338
Note on the Sensitivity of an Amplifier Stage.
W. Kleen. (Ann. Radioélect., Oct. 1948, Vol. 3, No. 14,
pp. 299-301.) Calculation shows that the signal/noise
ratio of a grounded-grid circuit is given by the same
expression as for a grounded-cathode circuit. For a
given valve, thercefore, the optimum sensitivities of two

such amplifier stages should be the same.

621.396.645 1339

The Quasistationary Wave Amplifier.. W. Kleen.
(Elehtrotechnik, Bevlin, Dec. 1948, Vol. 2, No. 12,
Pp. 341-342.) .\ short discussion of distributed amplitica-

tion, based on the account given by Ginzton et al.
(3375 of 1948).

021.396.643
Study of Amplifiers for Square-Wave Signals.
H. Gilloux. (Radio frang., Jan. 1949, No. 1, pp. 6-12.)
Methods of producing square-wave signals ate briefly
considered and the response of an amplifier stage to
such signals is discussed with particular reference to
circuit time constants. DPractical design details are
given for RC-coupled and cathode-coupled circuits.
Low-frequency and  high-frequency  compensation
methods are outlined and transformer coupling and the
use of feedback are discussed. These design principles
have been used for amplifiers with outputs of the order
of 20\W and 350 W respectively, both having only
0.5% distortion at full power and passing squarc-wave

signals of frequencies from 25 to 15 000 ¢/s.

1340

6271.396.645.029.3 1341

A Miniature Audio-Frequency Amplifier. -W. T.
Duerdoth & J. Garlick. (P.O. elect. I'ngrs’ J., Jan. 1949,
Vol. 41, Part 4, pp. 228-233.) Discussion of the design
techniques required for a line amplifier occupying a
space of 23 « 2} x 44in. More than onc feedback path
is used.

621.396.045.37 1342
Group Transmission Time in Feedback Amplifiers.-
(. Schaffstein. (Frequenz, Nov. 1948, Vol. 2, No. 11,
pp- 201-295.) The variations of phase and group trans-
mission time due to feedback are calculated. With pure
positive or negative feedback the phase difference
between input and output voltages is constant. The
phase variation is greatest when the fecedback voltage
1s 9o out of phase with respect to the input voltage.
Variations of the group transmission time occur for both
positive and negative feedback and for go° phase dis-
placement between {cedback and input voltages. For
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pure phase feedback, the transmission-time variation is
proportional to 4, the ratio of feedback and input
voltages, but for go” phase displacement between feed-
back and input voltages the variation is proportional
to k% For a single-stage amplifier the gain and group
transmission time vary in the same wav. Fora multi-
stage amplitier the transmission-time variations for the
same gain variation ditter according to whether (a) each
of the u stages has its own fecdback, or (b) feedback 1s
applied between input and output. In the latter case
the variations are n times larger. Experiments with a
2-stage amplifier confirmed the theory.

621.396.645.371 1343
Linear Power Amplifiers in American Broadcasting.
W. H. Doherty. (A#i del Congresso internazionale
della Radio, Rome, Sept./Oct. 1947, pp. 280-291. In
English.) Discussion of: (a) operating principles and
practical adjustment of the Doherty amplifier, (b) the
application of negative feedback to increase linearity,
(c) the advantages of this system, particularly for
high-power broadcasting transmitters. See also 378 of

1940 (Doherty & Towner).

621.397.645 1344
Stagger-Peaked Video Amplifiers. —A. Easton. ‘E,l“'
tronics, Feb. 1949, Vol. 22, No. 2z, pp. 178-120.) The

use of stagger tuning to obtain a desired amplitude/
frequency characteristic was discussed in 2491 0! 1948

(Wallman). A similar general principle is here applied

to video amplifiers.

621.3.012 : 621.38.001.8 1345
Book

Handbook of Industrial Electronic Circuits.
Review]—]. Markus & V. Zeluff.  McGraw-Hill,
London, 272 pp., 30s. (Wireless ILngy, Dec. 1048,
Vol. 25, No. 303, p. 400.) The book contains circuit
diagrams, usually with tvpical component values and
short explanatory notes. The subjects covered include
a.f. capacitance control, c.r. control, counters, d.c.
amplifiers, electronic switches, limiters, measurement,
metal location, motor control, multivibrators, oscillators,
photoelectric  circuits, power supplies, stroboscopy,
telemetry, temperature control, timing, ultrasonics,
voltage regulation and welding. Only American work
is mentioned.

GENERAL PHYSICS

53.081 -~ 621.3.081 1346

The Rationalized Giorgi System in the Theory of
Electricity. —P. Cornelius. (7 ijdschy. ned. Radiogenool.,
Jan. 1949, Vol. 14, No. 1, pp. I-9. In Dutch, with
English summarv.) Reasons are advanced for the
adoption of the Giorgi system with the absolute volt
and ampere. It enables the relations between electrical
quantities and mechanical forces to be expressed in a
particularly simple form. Maxwell's laws are presented
in rationalized units.

1347
Method for Investigations of Photo-
(Zh. tekh. Fiz., Dec. 1948,
In Russian.)

535-215.3

The Capacitor
E.M.F.—S. M. Ryvkin
Vol. 18, No. 12, pp. 1521-1542.

535:343-4 : 535.01-15 . 1348
The Infra-Red Spectra of Atmospheric Gases other
than Water Vapour.—G. B. B. M. Sutherland & G. S.

Callendar. (Rep. Progr. Phys., 10421943, Vol. 9, pp.
18-28.)
535.343.4 : 535.61-15: 546.212 1349

the Far Infra-

The Absorption of Water Vapour
hys., 1942 1043,

Red.—T. G. Cowling. (ltep. Progr.
Vol. 9, pp. 20-41.)

N.gr



536.3 1350
The Efficiency of Radiation Shields. —A. E. De Barr.

(Rev. sci. Instrum., Dec. 1048, Vol. 19, No. 12, p. 922.)

Comment on 1022 of April (Garrison & Lawson).

337.122 1 538.3 1351

General Properties of the Paraxial Electron-Optic
Image.—F. Borgnis. (Helv. phys. Acta, 2oth Dec.
1948, Vol. 21, No. 6, pp. 461-479. In German.) Dis-

cussion, for fields of axial svmmetrv, based on the

differential equation for an electron path near the
axis.
537.2 1352

Potential and Field of a Plane Electrode with an

Elliptical Hole. -M. Cotte. (C. R. Acad. Sci., Pavis,
31st Jan. 1949, Vol. 228, No. 3, pp. 377-378.) Exact
formulae are derived.

537.311.02 1353

Calculation of the Magnetic Skin Effect in Steel Sheets
taking into account the Relationship between Magnetic
Permeability and Magnetic Field Intensity.- S. D.
Margolin.  (Zh. tekh. Fi:., Oct. 104%, Vol. 18, No. 10,
pp. 1300—1310. In Russian.)

537:311.02 1354
The Theory of the Anomalous Skin Effect in Metals.
G. E. H. Reuter & 15 H. Sondheimer. (Proc. vov. Soc. A
zznd Dec. 1948, Vol. 195, No. 1042, pp. 330 364.)
The problem of h.l. metallic conduction is reviewed and
exact solutions are oblained which are valid at all
frequencies and temperatures. For large values of
the tree path of the conduction electrons, the electric
tield is propagated through the metal as a ‘surface
wave " which differs considerably from the classical
exponential solution. For the temperature variation
ol the surface impedance in the microwave range,
Pippard’s simplified theorv is qualitatively correct.
The frequency variation of the surface impedance at
low temperatures is also discussed ; rclaxation effects
are negligible in the microwave range but become
important in the infra-red and eventually restore the
validity of the classical thcory. Theorv predicts that
the reflection cocfficient of metals should pass through a
minimum in the far infra-red. See also 1014 of 1948

(Pippard).
537.312.62 1355
Superconductivity. <. Mendelssohn.  (Rep. Progr.

Phys., 1944/1945, Vol. 10, pp. 358-375. Bibliography
PP- 375-377.) A general review, with particular reference
to Russian and German work.

537-533 1 530.145.6 1 6271.385.833 1356
Field Emission of Electrons. R. O. Jenkins. (Rep.
Progr. Phvs.,, 1942/1943, Vol. ¢, pp. 177-197) A

survev of experimental work begins with thatl of Lilien-
feld and includes the development of the field-emission
electron microscope. The application of wave mechanics
is discussed.

538.22 1357

Modern Theory of Magnetism : Part 2. S. V.
Vonsovski. (Uspekh: fiz. Nauk, 1948, Vol. 30, No. 1,
pp. 30-82. In Russian) Discussion of diamagnetic
and paramagnetic materials and magnetic cooling.

538.3 1358

The Field of a Point Source of Current located on the
Surface of the Earth above an Inclined Layer.. I. D.
Skal'skaya. (Zh. tekh. Fiz, Oct. 1948, Vol. 18, No. 10,
Pp. 1242-1254. 1n Russian.)

Ag:2

538.3 1359

Classical Electrodynamics without Singularities.—
H. McManus. (Proc. roy. Soc. A4, 22nd Dec. 1948,
Vol. 195, No. ro42, pp. 323-336.) It is possible to

construct a theory of the clectron with an extended
charge distribution in a Lorenz invariant way by intro-
ducing a 4-dimensional form function. FE.m. field quan
tities reduce to those given by the ordinary theorv
at distances large compared with the electron radius,
but remain finite on the world line. See also 698 of
1948 (Eliczer).

538.6: 537.525 1360

The Influence of a Transverse Magnetic Field on a
Cylindrical Plasma. L. Beckman. (Proc. phys. Soc.,
1st Dec. 1948, Vol. 61, No. 348, pp. 515 -520.)
621.39.001.1T 1361

A Mathematical Theory of Communication. C. E.
Shannon. (Bell Svst. tech. [, July & Oct. 1948, Vol. 27,
Nos. 3 & 4, pp. 379423 & 623-656.) The methods of
statistical mechanics are applied to determine rates
for the efhcient transmission of information in generalized
coded forms. The properties of (iscrete and continuous
sources and the effect of noise are considered. Entropv
of the source and capacity of the channel are defined,
and 1t is shown that statistical matching of channel to
source is required. By suitable choice of coding, errors
in transmission may be made as small as desired, pro-
vided the rate does not exceed the channel capacity
For a continuous source, the maximum rate is expressed
in terms of a measure of required fidelity.

621.396.822 1362
The Energy of Electrical Fluctuations in Conduetors.-
E. Ya. Pumper. (Zh. eksp. teor. Fiz., Dec. 104%, Vol. 18,
No. 12, pp. 1112-1129. In Russian.) The limitations
of Nyquist’s formula (p. 1112) determining the thermal
effect are discussed. LExperiments were designed to
determine the distribution of probabilities of clectrical
fluctuations in conductors at frequencies from 4 ke/s to
136 kc’s, and for the absolute measurement of fluctua-
tional energy. The main conclusions reached are:
(@) In many thin metallic and graphite conductors the
noise level cxceeds the value calculated {from the thermal
effect theory; the discrepancy increases with the fre
quency.  (b) lixperimeuts with an clectrolyte (a weak
solution of KCli and annealed resistances have shown
that other variations, besides those duc to thermal
effect, occur more rarely and disturb the distribution
of probabilities. (¢) Experiments with heated resistances
have shown that additional fluctuations can be eliminated
by rapid annealing. (d) There are reasons to suppose
that the excess of the fluctuation level over the theorctical
value is due to emission of energy from the crvstal lattice

and is related to the process of crystallization.

GEOPHYSICAL AND EXTRATERRESTRIAL

PHENOMENA

522.56 : 523.7 1363

Physical Basis of Solar Research and Technical Aids.

V. von Keussler. (Z. angew. Phys., Nov. 1948, Vol. 1,

No. 5, pp. 232-242.) A review, for the last 20 years,

ol research methods and apparatus for optical wave-

lengths. 72 references are included.

523-53 1 551.510.535 1364

The Exploratory Properties of Radio Waves and Their
Application to the Detection of Meteor Trails. —RR.
Naismith. (A« del Congresso iulernazionale della
Radio, Rome, Sept. Oct. 1947, pp. 160-167. In Euglish.)
The transient cchoes observed near the sporadic-E
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region are due to reflections from the ionization trails
of metecors. There is a marked seasonal variation in
the number of meteors recorded around mnoon. The
response of the medium also has a secasonal variation.
In temperate latitudes, sporadic-E ionization is mainly
due to the fine dust of meteors. The atmosphere is
continually being bombarded with meteoric dust par-
ticles, most of which are too small to produce visible
meteor trails.

523.53 : 621.396.9 1365
The Theory of the Radio Detection of Meteors.
Manning. (See 1392.)

523.72 : 523.854 1366
The Radio Spectrum of the Sun and of the Milky
Way. C. E. Kriiger. (Ati del Congresso internazionale
della Radio, Rowme, Sept./Oct. 1947, pp. 133—-140. In
Italian.) Discussion and theoretical interpretation of
results obtained by various authors. See also 1028
of 1945 (Reber) and 3270 of 1946 (Hey, Phillips &
Parsons).
523.72 + 523.854] : 621.396.822 1367
Radio Astronomy.—C. R. Burrows. (Electronics,
Feb. 1949, Vol. 22, No. 2, pp. 75-79.) A general review
of knowledge obtained from solar and galactic r.f.
radiation measurements, and of possible future develop-
ments.

523.72.029.62 1368
Some Characteristics of Solar Radio Emissions.
J. S. Hey, S. J. Parsons & J. W. Phillips. (Mon. Not. R.
astr. Soc., 1948, Vol. 108, No. 5, pp. 354-371.) Con-
tinuation of experimental investigations noted in 1325
of 1946 (Hey) and 3508 of 1947 (Appleton & Hey).
Discussion of the relation between solar radio emissions
observed mainly at A 4.1 m Dbetween March 1946
and Sept. 1947, and associated visual solar and geo-
physical phenomena. The most intense tares are
the most likely to produce radio bursts; in general
the radio emission lags several minutes behind the visual
or ultra-violet flare radiations. The heliographic
distribution of coincidences between flares and bursts
is considered and contrasted with the sharply-beamed
pattern of continuous radiation associated with sunspots.

523.745 : 550.385/.3586 1369

Geomagnetic Disturbances and Solar Activity.—A. I.
Ol (Priroda, July 1948, No. 7, pp. 3-10. In Russian.)
Discussion of corpuscular solar radiation aand its con-
nection with disturbances of the earth’s magnetic field.
with special reference to the solid angle of the radiation,
the M-regions in the sun which ecmit the radiation,
observations of the absorption lines of ionized Ca in the
solar spectrum during magnetic storms, and the two
types of corpuscular radiation thought to cause the two
classes of magnetic storms.

523.740 550.38 1370

Observational Aspects of the Sunspot-Geomagnetic
Storm Relationships.H. W. Newton. (Mon. Not. R.
astr. Soc., 1948, Vol. 108, No. 5, p. 423.) Summary only.
Using international magnetic character figures, the
statistical rise of geomagnetic activity is investigated
for the solar disk passage of four arca groupings of sun-
spots, between 1914 and 1944. Tor large sunspots there
is an increase of geomagnetic activity centred at about 2
days after the central meridian passage of the sunspots.
I'or smaller sunspots, groupings based on solar flare
incidence are better correlated with gecomagnetic activity
than those based on area. 27-day recarrence tendencies
of geomagnetic activity are not well defined except in
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the case of the smaller storms, especially those without
associated sudden commencements, sunspots or solar
flares. The statistical non-recurrence of great magnetic
storms is confirmed.
523.746 ‘1941 " 1371
Mean Areas and Heliographic Latitudes of Sunspots
in the Year 1941.—(Mon. Not. R. astr. Soc., 1948, Vol.
108, No. 3, pp. 420—422.)

523.746.5 1372
Double Cycle of Solar Activity. —\.I. Oi'. (Privoda,
In Russian.) Additional

Aug. 1948, No. 8, pp. 39-41.
confirmation of the existence of the 22-vear cycle of
solar activity suggested by M. N. Gnevyshev & A. L
Ol (Astronomicheski Zhuvnal, 1945, Vol. 25, No. 1).

523.76 1373
Solar Physics.—A. Hunter.  (Rep. Progr. Phys.,

1942 1943, Vol. g, pp. ToT-112)
1374

538.12 1 521.13
Magnetic Field of Massive Rotating Bodies.—Yu. G.
Pliner. (Priroda, July 1948, No. 7, pp. 16-24. In Rus-
sian.) The implications of Blackett’s theory {3112 of
1047) are discussed and the following three methods of
its verification arc considered in turn: (a) application
of the theorv to stars, (b) extension of the theory to ro-
tating bodies on the earth, and (¢) extension of the theory
to elementary particles such as Bohr's magneton. The
possibility is suggested that the magnetic field of the
moon could be measured by means of rockets which
would overcome the force of gravity of the earth and be
attracted by the moon while sending radio messages
back to the earth. Experiments conducted by P. N
Lebedev in 1gog are mentioned in connection with (b).

551.5: 621.396 1375

Applications of Radio in Modern Meteorology. -
R. Burcau. (4#i del Congresso internazionale della
Radio, Rome, Sept./Oct. 1947, pp. 683-605. In French.)
Various radio techniques have combined to increase
enormously the quality and quantity of information
available for the forecaster.

551.51 : 541.14 ) 1376
Photochemical Processes in an Oxygen-Nitrogen
Atmosphere.—C. H. Bamford. (Rep. Progr. Phys.,

1912,1943, Vol. 9, pp. 75-89. Bibliography, pp. 89-91.)

55I.51 1 541.14 © 546.21 1377

The Photochemistry of Atmospheric Oxygen.—S.
Chapman. (Rep. I’rogr. Phys., 1942/1943, Vol. 9, pp. 92—
100.) An outline of the attempts made to account for
the existence of ozone and atomic oxygen. The diurnal
and seasonal changes in the ozone content of the at-

mosphere are discussed.

551.510.5 : 537.560 1378

Ionization Phenomena in the Earth’s Atmosphere.-
J. Sayers. (Rep. Progr. Phys., 1942 1943, Vol. 9, pp- 52
61.) TFor the first 20 km above sea level the ionization
balance is simple and measurements of conductivity
confirm the theoretical values. The balance equations
for free electrons and for ions in the ionosphere are
developed. The effective recombination coefficients
for the I and F regions are discussed and compared
with values deduced from radio observations.

551.510.5 : 546.21 1379

The Properties of Neutral and Ionized Atomic Oxygen
and their Influence on the Upper Atmosphere.—H. S. W.
Massey & D. R. Bates. (Rep. Progr. Phys., 19421943,
Vol. g, pp. 62—74.) The cnergy levels of positive _and
negative ions and neutral atoms ot oxygen arc briefly
considered and the probabilities of various ionization,
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recombination, and attachment processes are discussed.
In the 1onosphere the observed recombination coeffi-
cients are too large to be accounted for by direct radiative
recombination of electrons and ions; the presence of
negative ions must be assumed.

551.510.535 1380

The Present State of Investigations of the Ionosphere :
Part 2. —Ya. L. \U'pert. (Uspekhi fiz. Nauk, 1948, Vol. 36,
No. 1, pp. 1-29. In Russian.) The formation of ionized
lavers and the processes taking place in them are dis-
cussed.

551.510.535 1381
The Analysis of Ionospheric Reflections : Part 1.
A. H. de Voogt. (Tijdschr. ned. Radiogenoot., Nov. 1948,
Vol. 13, No. 6, pp. 183-195. In English. Corrections,
ibid., Jan. 1949, Vol. 14, No. 1, insert.) Formulae for
the complex refractive index and polarization are based
on the Appleton-Hartree formula; curves are given
representing the results of careful calculations, by the
mathematical bureau of the Dutch Post Office, of
refractive index, group velocity, attenuation and
polarization for a {requency of 6 Mc/s, assuming condi-
tions similar to those over the Netherlands. Experi-
ments to verify these results will be described in part 2.

551.510.535 : 525.624 1382
The Lunar Atmospheric Tide at Twenty-Seven
Stations Widely Distributed over the Globe..S. Chap-

man & K. K. I'schu. (Proc. voy. Soc. A, 22nd Dec. 1948,
Vol. 195, No. 1042, pp. 310-323.}) The tides were deter-
mined by the Chapman-Miller method from bi-hourly
values of barometric pressure covering periods of 3
vears or more at each station. IResults are discussed.

551.510.535 : 621.317.79 1383
Ionosphere Reflections Recorded Mechanically by

means of a Repetition Frequency Converter.—Stoffregen.
(See 1438.)
551.510.535 : 621.390.11 1384

Regular Ionosphere Observations over Mid-Germany.
Dieminger. (See 1475.)
551.510.535 : 621.396.11 1385
Ionosphere Review : 1948. T. W. Bennington.
(Wireless World, Teb. 1949, Vol. 55, No. 2, pp. 56-60.)
A surveyv of sunspot and s.w. propagation conditions for
1948, with forecast for 1949.

551.593.9 1386
The Spectrum of the Night Sky.—R. \W. B. Pearse.

(Rep. Progr. Phys., 1942/1943, Vol. 9, pp. 42-51.)

551.593.9 1387

Variations of the Colour of the Night Sky from March
1947 to May 1948.—R. Grandmontagne & C. Delestrade.
(C. R. Acad. Sci., Paris, 31st Jan. 1949, Vol. 228, No. j5,
PP- 475-416.) Results obtained with a photoclectric
recorder at the Haute-Provence observatorv are tabulated
and discussed.

551.594 1388
Electric Field Intensity Inside of Natural Clouds.—
R. Gunn. (J. appl. Phys., May 1948, Vol. 19, No. 5,
PP- 481-484.) Maximum intensities measured by instru-
ments carried on aircraft flying through the clouds were
of the order of 3 kV/em. This is much higher than
previous values based on free-balloon soundings. See
also 2425 of 1947.
551.504.21 1389
Propagation of Atmospherics.—H. Norinder. (-1//: del
Congresso internazionale delle Radio, Rome, Sept./Oct.
1947, pp. 168-195. In English.) Discussion of initial
results of a projected long-term investigation. Two mo-
bile stations and a fixed station near Uppsala (Sweden)

A.gy

were almost in line, with intervals of 27 and 3; km.
Numerous oscillograms of the reccived electric ficld are
shown ; a striking feature is a change of polarity beyond
a certain distance, which may partly be due to reflection
from ionized lavers at a great height in the thunderstorn.
Simultancous observations of atmospherics at two fixed
stations 200 km apart are also discussed ; the importance
of direction finders at these stations is emphasized.
See also 3907 of 1947 and back references.

551.594.21 : 621.396.11 1390
Guided Propagation of Radar in Thunderstorm Con-
ditions.— Coons. (See 1478.)

351.594.221 1391

The Lightning Discharge. |. M. Meek & I'. K. Perry.
(Rep. Progr. Phys., 1944/1945. Vol. 10, pp. 3I4-354.
Bibliography, pp. 354-357.) The formation of thunder-
clouds and the mechanism of the lightning discharge are
discussed from the theoretica! aspect and accounts of
experiments using a Bovs’ camera are given.  The
technique of the measurement of the current and voltage
of a discharge is considered generallv. An electrometer
to measure atmospheric voltage gradients is described
and results obtained with it are given. TFuture work is
discussed.

LOCATION AND AIDS TO NAVIGATION

621.396.9 : 523.53 1392

The Theory of the Radio Detection of Meteors. -
L. A. Manning. (/. appl. Phvs.,, Aug. 1948, Vol. 19,
No. 8, pp. 689-6099.) Methods of observation for both
bursts of signal strength and whistles caused by re-
flection of radio waves from meteoric ionization are
discussed. Meteor velocity and range can be accuratelv
determined by combined burst and whistle observations.
The possibility of determining the direction and position
of a meteor path by observations at 3 receiving stations
is examined. The percentage of meteors capable of
producing bursts depends on the angle between the
meteor path and the vertical and on the direction from
which signals are received ; various possible formulae
for it are discussed.

621.396.93 1393

Recent Progress in Radio Direction Finding. —-R. L.
Smith-Rose.  (Afti del Congresso internazionale della
Radio, Rome, Sept./Oct. 1947, pp. 877—901. In English))
A detailed survey of methods used in the frequencv
range 10 kc/s—1 200 Mc/s. Aerial systems, recent
advances in instrumental technique and calibration,
accuracy limitations, and the cffect of the ionosphere
on the accuracy of bearings are discussed. Methods of
d.f. transmission include the rotating-loop beacon, the
equi-signal beacon and the Consol system. Future
trends in h.f. d.{. include the use of highly directional
receiving syvstems for the reduction of site errors, more
accurate {ransfer of angular data trom the direction
finder to the plotting centre, and methods to enable the
operator to assess the approximate bearing accuracy.

621.396.93 1394
Automatic Direction-Finder,—J. R. Steinhoff. (Elec-
tromics, I'eb. 1949, Vol. 22, No. 2, pp. 97-99.) A light-

weight and compact instrument having bearing accuracy
within 17, The externallv mounted loop assembly is
stationary and hermetically sealed ; it consists of 4
coils arranged as two pairs at right angles. A special
switching svstem enables each coil voltage to be sampled
in succession 50 times a sccond and transmitted to the
corresponding coil of the indicating meter, which is
calibrated in degrees. Block and circuit diagrams are
included.
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621.396.93 1395

The Interconnection of Dead-Reckoning and Radar
Data for Precision Navigation and Prediction. B.
Chance. (]. Franklin Inst., Nov. 1946, Vol. 242, No. 5,
PP- 355-372.) The importance of accurate dead-reckon-
ing data for both ship and aircraft navigation is stressed.
Methods of providing an index on a radar display which
continuously indicates the dead-reckoning position of an
identifiable object are discussed.  The solution of
problems involving the relative motion of two ships,
wind velocity, or ground range in aerial navigation
can thus be greatly simplified. See also 1396 below.

621.396.93
G.P.I. [ground position indicator — An Automatic
Navigational Computer.—W. [. Tull & N. W. MacLecan.
(J. Franklin [Inst., Nov. 1946, Vol. 242, No. 5, pp.
373-398.) A device indicating continuously the present
position on the earth’s surface of the ship or aircraft in
which it is carried. Wind velocity and velocity relative
to the ground are determined from data provided by a
true airspeed meter and the radar and compass. The
total distance travelled is presented numerically, and
the heading required in order that a particular course
may be followed is also indicated. The computing
mechanism used is described in detail and its operation
is explained. The main types of error due to the instru-
ments which supply the g.p.i. with data are discussed.
Applications are considered. See also 1395 above.

621.396.93 : 621.396.67 1397

An Investigation of Resonances and Asymmetry in
the Adcock Aerial Systems. I'radin & Khatskelevich.
(See 1293.)

621.396.932 1398
Radar for Tilbury-Gravesend Ferry. —(/nginecr, Lond.,
toth Dec. 1948, Vol. 186, No. 4846, p. 595.) Scanner
unit 8o ft above ground; frequencv 9425 9 525 Mc's;
output power 30 kW: pulse width 0.2 us and repetition
rate 2 000 pulses/sec; 2-way R/T communication be-
tween the radar operators and the masters of the ferries;
p.p.i. displav with ranges of 0.8, 1.2 or 3 miles.
621.396.933 1399
Review of Recent Trends in Radio Aids to Air Naviga-
tion.—H. Busignies, P. R. Adams & R. I. Colin. (A
del Congresso internazionale della Radio, Rowe, Sept.
Oct. 1947, pp. 696—716. In linglish.) A comprehensive
account of basic principles and development work,
with a brief description of various existing systems.
International recommendations are summarized.

621.396.933 o 1400
Aerial Radio Navigation in Wartime. -Guigonis.
(Onde élect., Jan. 1949, Vol. 29, No. 262, pp. 21-25.)

621.396.933 1401
Decca Navigator System of Hyperbolic Navigation.
P. Giroud & L. Couillard. (Onde élect., Jan. 1949, Vol. 29,
No. 262, pp. 5-20.) A\ detailed discussion of basic
principles, method of operation, practical equipment

and applications.
621.396.933.2 1402
High-Stability Radio Distance-Measuring Equipment
for Aerial Navigation.H. Busignies. ([lect. Conimun.,
Sept. 1948, Vol. 25, No. 3, pp. 237-243.) A performance
specification with briel technical description of a 51-
channel interrogator-responder system. Challenging
and responding irequencies, which are crystal controlled,
are separated by 125.5 Mc/s; both are in the aerial-
navigation band of 9601 215 Mc's. Adjacent channels
may be used by difterent beacons, and one beacon can
deal with up to s0 aircratt. Distances up to 100 nautical
miles are indicated on a meter with an accuracy within
+ 0.2 miles or 19, whichever is the greater. -

1396
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MATERIALS AND SUBSIDIARY TECHNIQUES

5335 ) o ) 1403
On High-Vacuum Technique. ;. W. Oetjen. (Llek
trotechnik, Berlin, Dec. 19483, Vol. 2, No. 12, pp. 333

340.) A review of modern methods and equipment, with
particular reference to pumping rates, the diftferent
oils used in oil ditfusion pumps, high-vacuum valves,
gauges, etc.

53537 1404

The Relation between Efficiency and Exciting Intensity
for Zinc-Sulfide Phosphors.—H. \. Klasens, W. Rams-
den & Chow Quantie. (/. opt. Soc. Amer., July 1948,
Vol. 38, No. 7, p. 649.) Corrections to 3422 of 1948.

535:37 1 021.385.832 1405

Silicate Phosphors for Cathode Ray Tubes.—I>. X\.
Campbell. (/. Soc. chem. Ind., Lond., June 1947, Vol. 66,
No. 6, pp. 191-194.) The object of the experimental
worlk described was to produce a phosphor which would
give a white screen suitable for television. A mixture of
powders to produce the correct colour has been found but
the brilliance is not vet satisfactory. DPossible future
developments are indicated. ‘ Settling ' is thought to be
the most eftective and economical method of preparing
screens on a large scale.

537.228.1 1406

Recent Progress in Piezoelectric Technique.—\.
Tournier. (At del Congresso internazionale della Radio,
Roine, Sept.'Oct. 1947, pp. 485-518. In French)

\n illustrated account of the production of quartz
crystals from silica at the laboratoire Central de Télé-
communications. Crvstallization of other salts can be
accelerated by rotation of the crystal during formation
and by addition of cryvstal impurities. Piezoclectric
characteristics of rochelle salt and other crystals are
discussed in detail. Certain phosphates and arsenates of
ammonium or potassium can bhe used to obtain directly
a bandwidth of 4 ke/s at a carrier frequency of 8o ke's,
but thev have a large characteristic impedance and
temperature coefficient of irequency. See also 2811 of
1948.
538.13 + 338.22r 1407
The Magnetic After-Effect of Different Types ot
Silicon-Iron.—H. Wilde & G. Bosse. ([Irequenz, Aug.
1948, Vol. 2, No. 8, pp. 214-215.) The etfect of tempera-
ture and of f{requency on the complex permeability
of three grades of material, containing respectivelv
4%, 3.5% and 2.39% Si, is shown graphically. Curves
are also given for the permeability for various a.c.
fields.

538.221 1408
Some New Ferromagnetic Manganese Alloys.—F. A.
Hames & D. S. Eppelsheimer. (Nafure, Lond, 15th
Dec. 1948, Vol. 162, No. 4129, p. 963.) The results of an
investigation on three Cu-Mn-Ga alloys are given.
Two specimens were strongly magnetic when quenched
from 750 'C. X-rav diffraction data are tabulated,
but cannot as yet be satisiactorily interpreted.
538.221 1 338.213 1409
Ferro-Magnetics at Ultra-High-Frequencies. M. J. O.
Strutt. (A del Congresso internazionale della Radio,
Rowme, Sept. Oct. 1947, pp. 41%-359. Bibliography,
Pp- 459462. In English.) It seems probable that in the
range of very low frequencies (from zero to a few ke s)
the effective permeability declines from several thou-
sand to several hundred for certain very pure ferro-
magnetic materials.  Anomalies found by some experi-
menters near 3 Mc/s are believed to be spurious. At room
temperatures a marked decline from several hundred to
aboufunitvoccursin the frequency range 300--30 000 Mc 5;
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it is suggested that the increased conductivity at
low temperatures would have the same etfect as a corres-
ponding increase of frequency. Even slight difterences
in treatment of a well-defined material may result in
large differences in measured permeability values;
hence the entire range 0-30 000 Mc:s should be investi-
gated in one laboratory. A theoretical explanation of
the fall in permeability is given in terms of eddy-current
etlects.

538.244 1410

Magnetization in Perpendicularly Superposed Direct
and Alternating Fields.—F. J. Beck & ]. M. Kelly.
(/. appl. Phys., June 1948, Vol. 19, No. 6, pp. 551-562.)
General investigation of the behaviour of an iron speci-
men. Curves of the dynamic longitudinal magnetic
induction ws transverse magnetic field intensity and
transverse magnetic induction are included.

621.315.59 1411
Properties of Poorly Conducting Layers between
Metals and Semiconductors.—V. E. Lashkarev. (Zh.

tekh. Fiz., Nov. 1948, Vol. 18, No. 11, pp. 13471355
In Russian.)

621.375.59 : 621.314.63 1412
Rectification at the Boundary of Two Semiconductors.
A. V. Ioffe. (Zh. tekh. Fiz., Dec. 1948, Vol 15, No. 12,
pp. 1498-1510. In Russian.) \ detailed report upon
an experimental investigation.  TFor rectification the
two semiconductors in contact must have difterent
types of conductivity and there must be a difterence
of contact potentials. The hole contact potential should
be higher than the electron potential.  The following
processes are also of importance in rectification: (a)
the formation of barrier lavers of low conductivity,
(#) variations in their thickness during the passage of
the current, (¢) increase in the conductivity of semi-
conductors under the influence of the electric field, and
(d) transfer of charges through the boundaries of the

semiconductors.

621.315.612 1413

New Ceramic Materials with Very High Dielectric
Constant. A. Pascucci & H. Wolf-Stawski. (At del
Congresso tnlernazionale della Radio, Roie, Sept./Oct.
1947, pp. 336-363. In Italian.) The work of various
authors is reviewed and an experimental investigation
into the relationship between dielectric constant and
loss angle for materials containing titanates of Ba and
Srois described.  Applications are discussed.

621.315.612.011.5 1414
Variation of the Dielectric Properties of Ceramic
Materials with Magnesium-Orthotitanate Base and its
Representation by the Logarithmic Law of Mixtures.
. Albers-Schoenberg & W. Sovek. (Adnn. Radioélect.,
Oct. 1948, Vol. 3, No. 14, pp. 290-292.) Results for
materials containing titanates ol Mg and Ca or Sv
show the logarithmic law to hold for the dielectric
constant, which increases from about 20 for 7°, of
CaTiO, to 120 for 859% of CaTiO, the corresponding

temperature coefficients being — 10 < 107% per C and
1 600 x 107% per C.

621.318.2 1415
Permanent Magnets.—\\. L. Burnand. (Llect. Rev.,

Lond., 14th Jan. 1949, Vol. 144, No. 3712, pp. 63-67.)

Discussion of economical methods of magnetization for
magnets of awkward shapes.

621.318.22 1416
Materials for Permanent Magnets.—S. Wintergerst.
(Funk w. Torn, Jan. 1949, Vol. 3, No. 1, pp. 48-50.)
The composition and some magnetic and physical
properties of 12 alloys are tabulated and discussed.

A.gb

621.318.22 1417

Magnetic Materials: a Review of Progress.—F.
Brailsford: D. A. Oliver & D. Hadtfield: G. R. Polgreen.
(. Instn elect. Engrs, Part 1, Dec. 1948, Vol. g5. No. 96,

pp. 522-543.) Part 1: Electrical sheet steels. Part
2. Permanent-magnet materials. Part 3: Magnetic
powder cores.

621.775.7 : 538.221 1418

Verification of Néel’s Theory for the Coercive Field of
Finely Powdered Ferronickel Alloys.—L. Weil. (C. R.
Acad. Sci., Paris, 20th Dec. 1948, Vol. 227, No. 25,
pPp. 1347-1349.) Measurements on alloys containing
50 90% Ni confirm that the mecan coercive field for
agglomerated powders with little or no magnetic aniso-
tropy is directly proportional to the magnetization at
saturation. See also 3151 and 3152 of 1947 (Néel).

666.1.037.5 1419

The Theory of Stresses in Two-Component Glass to
Metal Tube Seals. -FI. Rawson. (/. sci. Instrum.,
Jan. 1949, Vol. 26, No. 1, pp. 25-27.) Theory based on
that of Lamé is given, with curves showing the depend-
ence of the principal stresses at the seal interface on the
seal dimensions.

666.192.037.5 1420
New Quartz-Metal Seal.—E. H. XNelson. ([filect.
Rev., Lond., 14th Jan. 1949, Vol. 143, No. 3712, pp.
60-62.) The metal part of the seal consists of a Mo
annulus of lenticular cross-section soldered coaxiall:
upon a Mo rod. The rod provides a large current-carrying
capacity whilst the annulus gives a hermetic seal.

679.5:535.316/.317 : 534.321.9 1421

Ultrasonic Lenses of Plastic Materials. —D. Sette.
(]. acoust. Soc. Amer., Jan. 1949, Vol. 21, No. 1, p. 61.)
Summary of Acoustical Socicty of America paper.
Propagation velocity and attenuation of elastic waves
have been measured in vartous synthetic materials ;
plexiglas appears to be the most suitable material for
such lenses.

MATHEMATICS

517.53 : 621.392.52 1422

Splitting of an Analytical Function into a Linear
and a Nonlinear Part, and also a Method of Determining,
for a Known Linear Component, the Nonlinear Component
and the Function as a Whole.—H. Pleijel. (Arch.
elekt. Ubertragung, Aug.'Nov. 1948, Vol. 2, No. 8,
pPp. 307-320.) Mathematical discussion. 1n many cases
the problem has a simple solution. Applications to the
theory of filter networks are considered.

517.042 : 621.390.611.3 1423

On Linear Differential Equations with Slowly Variable
Coefficients. Application to the Study of Nonlinear
Coupling.—C. Blanc.  (Bull. tech. Suisse romande,
r7th Julv & tyth Ang. 1948, Vol. 74, Nos. 15 & 17,
pp. 185-188 & 209-213.) For an equation with slowly
variable coefficients and such that the integrals of the
equation with the right hand side replaced by zero tend
sufficientlv rapidlyv towards zero when the independent
variable increases indefinitelv, a solution is obtained
involving a function which plays the part of a variable
admittance. This result is applied to discussion of the
maintenance of the oscillations of a pendulum by a.c.
and also to the case of two circuits coupled by the
variable capacitance between two plates linked elastically.

517.942.1 : 518.5 1424
Electro-Integrator for the Solution of the General
Linear Differential Equation with Constant Coefficients.
N. V. Korol'kov & G. K. IKuz'minok. (Bull. Acad.
Sei. U.R.S.S. tech. Sci., April 1948, No. 4, pp. 517-532.
In Russian.) The device described solves systems of
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such difierential equations with a speed determined only
by the duration of the transient process in the circuit;
anv relevant dvnamic conditions can be simulated.
The integrator is based on a circuit proposed by L. I.
Gutenmacher and consisting of a number of inter-
connected two-terminal and four-terminal networks
(valve amplifiers). The solution obtained is shown on
a c.r.o. or a loop (mechanical) oscillograph and can be
photographed.  The operation of the integrator is
discussed in detail. A vear’s experience has proved
its suitability for manyv kinds of research work.

518.5 1425

A Discussion on [general-purpose, antomatic, digital]
Computing Machines.—(Proc. roy. Soc. A, z2nd Dec.
1945, Vol. 195, No. 1042, pp. 205-287.) The following
papers were read: A Historical Survey of Digital
Computing Machines, bv D. R. Hartree. General
Principles of the Design of All-Purpose Computing
Machines, by M. H. A. Newman. The Design of a
Practical High-Speed Computing Machine, the EDSAC,
bv M. V. Wilkes. \ Cathode-Ray Tube Digit Store,
bv F. C. Williams. The Automatic Computing Iingine
at the National Physical Laboratory, by J. H. Wilkinson.
Recent Computer Projects, by A. D. Booth. See also
1157 and 1493 of 1047, 464 and 3448 of 1948, 759 of
March and 1110 of April.

1426
with Applications in

517-432.1

Modern Operational Calculus,
Technical Mathematics. 'Book Review|—N. W. Mc-
Lachlan. Macmillan, London, 1948, 218 pp., 2Is.
(Nature, Lond., 18th Dec. 1948, Vol. 162, No. 4129,
p- 945.) Based on a transform simplv related to that
of Laplace. The book is intended for post-graduate
engineers and technologists and is unusuallv rigorous.

MEASUREMENTS AND TEST GEAR

531.761 -+ 621.317.361 1427

Limits for the Comparison of Frequency and Time at
Great Distances.— M. Boella. (A1 del Congresso inter-
nazionale della Radio, Rome, Sept./Oct. 1947, pp. 213—
224. In [talian.) A\ series of measurements on the
stability of standard signals received from the Bureau
of Standards confirms that irregular variations up to
-+2 parts in 107 exist and are due to a propagation effect;
their magnitude depends on the time of day. The
afternoon is the best time for precise comparisons at
15 Mc/s; the maximum errors then obscrved are 2 parts

in 108, See also 1163 of April (Rawer) and back

reference.

531.761 1428
High-Precision Comparison of Times.— C. Egidi. (A4t

del Conmgresso wnternazionale della Radio, Rome, Sept.

Oct. 1947, pp. 292-206. In Ttalian.) Discussion of
apparatus speciallv  designed  for comparing WWV
with other standard signals.

621.317.3 1429

An Experimental Method for Determining the Funda-
mentals and Harmonics of Stationary Low-Frequency
Electrical Quantities.—F. Koppelmann. (Frequenz,
Nov. 1948, Vol. 2z, No. 11, pp. 296-303.) A moving-
coil instrument is used with a mechanical rectifier
(synchronized with the supply voltage) and suitably
connected resistors to obtain the integral curve of
the quantity in question. The values of the fundamental
and harmonics are then calculated from measurements
of selected ordinates. The method is illustrated by
results for a transformer core.
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621.317.324% 1430

Production of a Uniform H.F. Field for Measurement
Purposes.—E. Roeschen.  (Funk 1. Torn, Jan. 1949,
Vol. 3, No. 1, pp. 16-32.) Sensitive methods of field-
strength measurement are based on measurements of
mutual inductance. Curves are given showing the
field strength for single circular coils and for com-
binations of pairs of coils. For a particular g-coil
system the deviations from uniformity of the field were
< 1%.

021.317.335.3% | 621.3717.374 1431

Determination of Dielectric Quantities by Balance
Methods.—T. Gast & E. Alpers. (7. angew. Phys.
Nov. 1948, Vol. 1, No. 3, pp. 228-232) The basic
principles of the methods are outlined and the apparatus
used is described. Tvpical rvesults are given showing
the dependence of the dielectric constant and loss
factor of polvvinvl chloride on temperature and fre-
quency.

621.317.335.3F 1 546-145 1432

On the Measurement of the Dielectric Constant of
Solutions at High Frequencies. -U. Tiberio. (At del
Congresso internazionale della Radio, Rome, Sept./Oct.
1947, pp. 463-484. In Ttalian.)

621.307.335.3F 1 621.392.20T 1433

Universal Curves for Dielectric-Filled Wave Guides
and Microwave Dielectric Measurement Methods for
Liquids.— W. H. Surber, Jr. (/. appl. Phys., June 1948,
Vol. 19, No. 6. pp. 514-323.) A\ method is given for
constructing a set of curves for the variation of wave-
guide parameters in terms of D, a dissipation factor
of the diclectric filling analogous to tan § for coavial
lines. \nexperimental method is described for measuring
the dielectric constant ¢ of a high-loss liquid con-
tained in a waveguide, from the variation of reflection
coefficient with sample length. The constants of the

nedium can then be determined using ¢ and D as
primary independent parameters.
621.317.335.37 1 621.396.611.4 1434

A Method for Measuring the Complex Dielectric
Constant of Gases at Microwave Frequencies by using
a Resonant Cavity.—-C. K. Jen. (/. appl. Phys., Julv
1948, Vol. 19, No. 7, pp.- 049-653.) For low-pressure
gases at N-band [requencies (8 500-9 750 Mc/s). The
real part of the dielectric constant of a gas affects the
natural frequencv of a resonant cavity containing it
while the imaginaryv part alffects the amplitude and
breadth of the cavityv response curve. By rapid variation
of the frequency through resonance, the real and
imaginary parts can be conveniently and accurately
determined from c.r.o. measurements. Sample results
are given. The method can also be used for the measure-
ment of («) the resonant dispersion and absorption
of microwaves by gas molecules, and (h) the loaded and
untoaded Q of a cavity.

621.317.725  621.317.733 1435
Analysis of Bridge-Type Valve Voltmeters.-
1. Popper & G. White. (Wireless Engr. Dec. 10948, Vol.
235, No. 303, pp. 377-384.) Two arms of the bridge are
formed by the valve and its associated resistors. The
other two can he formed either by two resistors or by «
similar valve and a resistor. These two tvpes of bridge
can be further subdivided according as the valve resistor
is placed in the anode or cathode circuit. The relative
merits of these four types are compared from the points
of view of sensitivity, stability, linearity, and the
etfect of choice of output meter upon performance.
For a single-valve circuit (with positive biasing battery)
the transfer of the resistor from the anode to the cathode
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lead improves stability and linearity, but with the two-
valve circuit this is not the case. A graphical solution
{for nonlinear operation in the two-valve circuit is
civen. Optimum dcflection sensitivity occurs when
the meter resistance cquals the output resistance of
the circuit ; this cannot be realized in practice when
anode resistors arve used in double-valve circuits.

621.317.727 1436
An A.C. Potentiometer. - J. M. Vanderleck. (Elect.
Iingng, N.Y., T'eb. 1948, Vol. 67, No. 2, pp. 173-181.)
Description of an instrument of the Gall type for general
measurements.  Simplicity of operation rather than
absolute accuracy was the primary consideration.

621.317.701 : 621.396.611.4 1437
Electrical Measurements on Transmission Cavity
Resonators at 3 cm Wavelength. — M. S. Wheeler. (4

del Congresso internazionale della Radio, Rome, Sept. /Oct.
1947, PP- 520 525. In English.) Energy from a 3-cm
t.m. oscillator is applied, through a variable attenuator
and the cavity under test, to a rectifier crystal which
provides, after amplification, the voltage for the vertical
detlection of a c.r.o. beam. .\ small part of the oscillator
energv is transmitted through a high impedance to
another cryvstal, to which a standard frequency is also
applied. The difierence-{frequency voltage intensifies
the trace on the c.r. screen whenever the difierence
frequency falls within the pass band of the Z-axis
amplitier. The horizontal sweep is derived {rom the
oscillator modulating voltage, so that a response fre-
quency curve is produced with bright spots superimposed
and spaced equally on cither side of the reference fre-
quency. Accuracy of measurement of the resonance
frequency is estimated as within r part in 150 ooo.

6©21.317.79 : 551.510.535 1438

Tonosphere Reflections Recorded Mechanically by
means of a Repetition Frequency Converter.—\W.
Stotfregen. (/. appl. Phys., May 1948, Vol. 19, No. 5,
pp. 487—490.) The high repetition frequency (50c/s)
of received ionospheric echoes is converted to a much
lower frequency (0.2-0.5 ¢ 's) by a stroboscopic technique.
Mecchanical recording of echoes having a delay of some
milliseconds, using a pulse width of 20—100 us, is thus
factlitated. Sec also 789 of March.

021.319.4(083.71) 1439
Standards for Low Values of Direct Capacitance.
C. Moon & C. M. Sparks. (Bur. Stand. J. Res., Nov. 1948,
Vol. 41, No. 5, pp. 497-507.) Discussion of the design
and measurement of capacitors from o.oo1 pI to 5 pF.
Capacitors above o.1 pI¥ are of normal guard-ring type,
but below this value a guard-well construction is used.

621.38'.39].001.4 1440

Transients in Mechanical Systems. —]J. 1. Muller.
(Bell Svst. tech. ., Oct. 1948, Vol. 27, No. 4, pp. 657 683.)
High-impact shock tests for electronic apparatus are
analysed by the Laplace transform for various types of
impact pulse. Curves for the transient displacement and
the maximum amplitude of the ensuing harmonic motion
are given.

621.397.62.001.4 1441

Airline TV Receiver Installation Tests.—W. S. Smoot.
(Commumnications, Jan. 1949, Vol. 29, No. «, pp. 89,
34.) A 12-in. direct-viewing recetver was used, with
alternative aerials above and below the aircraft. Power
was supplied by means of an inverter. Performance on
a run from Washington to Norfolk, Virginia, is discussed.

A.g8

OTHER APPLICATIONS OF RADIO AND ELECTRONICS

534.001.6 1442

Generation of Sonic and Ultrasonic Waves in Liquids
for Industrial Purposes.—W. Janovsky & R. Pohlman.
(Z. angew. Phys., Nov. 1948, Vol. 1, No. 3, pp. 222-228.)
A special tvpe of high-frequency whistle 1s described
which gives frequencies from 4 kc's to 32 ke/s and is
very ctfective for the production of emulsions. The
operating cost of emulsification by means of the whistle
is about 0.003 of that when magnetostriction oscillators
are used.

539.16.08 1443

Further Experiments with an Adjustable Geiger-Miiller
Counter. -A. G. Fenton & L. W. Tuller. (Proc. phys.
Soc., 1st Jan. 1949, Vol. 62, No. 349A, pp. 32-40.)
Discussion of the effect of various counter variables on
the occurrence of multiple pulses, and of the performance
of the counter as an ionization chamber at operating
potentials below the Ceiger region. Tor earlier work see
2578 of 1948 (Chaudhri & Fenton).

539.16.08

Recent Research on [Geiger-Miiller
J. D. Craggs. (Rep. Progr. Phys., 1942/1943, Vol. g,
pp. 137-155. Bibliography, pp. 155-157.) The work
done on the mechanism of counters since about 1938
1s reviewed. The main sections deal with proportional
and non-proportional counters and their absolute
efficiency.  Their application to the counting of visible
photons, X rays and ncutrons is discussed. Directional,

1444
Counter Tubes.

discriminating and other special tvpes are brietly
described.
539.16.08 1445

Two Methods of Measurement of Dead Time in Geiger-
Miiller Counters. -}. I.. Putman & E. H. Cooke-Yar
borough. (/. sci. Iustruim., Dec. 1948, Vol. 25, No. 12,

PP 409411

539.76.08 : 621.383 1446
Performance of 931-A Type Multiplier in a Scintillation
Counter.—G. A. Morton & J. A. Mitchell. (RCA Iev.,
Dec. 1948, Vol. g, No. 4, pp. 632-642.) The scintillation
type of nuclear radiation detector uses such a multiplier
to convert into an electrical pulse the light flash pro-
duced bv a suitable phosphor crystal when it absorbs
a nuclear particle. The main properties investigated are
the number and distribution of spurious pulses generated
by the multiplier in darkness and the pulse performance
when very tew photoclectrons contribute to the pulse.

1447
D. C. Erdman. (Llect.
»7, No. 2, pp. 181-185.)

620.179.16

Supersonic Flaw Detectors.
Engng, N.Y., Teb. 1948, Vol
Echo techniques and apparatus.

621.3%3.001.8 : 621.3.012 1448
Handbook of Industrial Electromic Circuits. [Book

Review|—Markus & Zeluff. (See 1345.)

621.35.001.8 : 621.9 1449

The Application of Electronics to Machine Tools.-
(Machinery, Lond., 11th Nov. 1948, Vol. 73, No. 1881,
pp- 663-668.) Discussion of devices shown at the recent
Machine Tools Exhibition at Olympia. In most cases
the number of electronic devices used has been kept to
a minimum, and the circuit arrangements are designed
for long life and ease of maintenance. Service require-
ments have stimulated the production of rugged, shock-
proof and moisture-proof components. Devices for
obtaining stepless speed control, especially for small
machines, were a prominent feature.
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621.3%.001.8 : 623.95 1450
Developments on Magnetic and Acoustic Mines at the
Admiralty Mining Establishment.—A. J. Baggott & C. H.

Fawcett. (J. Instn elect. Ingrs, Part I, Dec. 1048,
Vol. 95, No. 96, pp. 550 551.) Discussion on 790 of
1948.

621.384.62F 1451

The Choice of Operating Mode for Standing Wave
Type Linear Accelerators for Electrons.—L. J. Lawton.
(/. appl. Phvs., June 1948, Vol. 19, No. 6, pp. 534-539.)
621.384.627 1452

Experimental Results on Standing Wave Type Linear
Accelerators for Electrons.—L. J. Lawton & W. C. Hahn.
(/- appl. Phys., July 1948, Vol. 19, No. 7, pp. 642 -643.)
621.385.833 1453

Chromatic Aberration and Resolving Power in Electron

Microscopy. L. G. Ramberg & J]. Hillier. (]. appl.
Phys., July 1948, Vol. 19, No. 7, pp. 678-682))
621.385.833 1454
Electron Microscopy.— L. Marton. (Rep. Progr. Phys.,
1944 1945, Vol. 10, pp. 204-248. Bibliography, pp.
248-252.) Magnetic lenses are discussed in some detail

and formulae for focal length, magnification, chromatic
and spherical aberration and optimum aperture are
given, together with graphs showing their variation.
Some  experimental justitication is given, and the
superiority of magnetic over c.s. lenses is shown. The
theory of resolving power 1s not so well understood but
there 1s experimental evidence for assuming a limit to
resolution of about 20 A for bright ficld observation. TFor
dark-field observation the limit is somewhat larger.
General descriptions arc given of the main tvpes of elec-
tron microscopes and allied instruments, and in particular
of a microanalyser and a microtome; the operational
techniques involved are discussed.

621.385.833 1455

The Refractive Index in Electron Optics and the Prin-
ciples of Dynamics.—\V. Ehrenberg & R. E. Siday.
(Proc. phys. Soc., 1st Jan. 1949, Vol. 62, No. 349B,
pp. 8-21.) A relation between the rav direction and
the wave normal is obtained, and an expression for the
optical path difference is given in terms of the magnetic
flux enclosed. The results are applied to the difierential
equations for trajectories, the focusing properties of an
axially symmetrical ficld and the interference pattern
due to two converging bundles of ravs enclosing a
magnetic flux.

621.385.833 1456
Electron Lenses of Hyperbolic Field Structure : Part 2.
‘R Rudenberg.  (J. Lrankiin Inst., Nov. 1048,

Vol 246, No. 5, pp. 377-408.) Ii the lens voltage is

mcreased above the incident electron voltage, the beam

is at first blocked. A further increase converts the lens
into a curved mirror, the focal properties of which
are analysed. Boundary conditions which mav Dbe
rigorously or approximately satisfied in actual designs
are discussed, and the eftects of lateral apertures and
windows are considered in detail. LExpressions are
derived for various defects which are small and depend
on only a few paramecters of the lens ficld. The case of

clectron cvlinder lenses is also considered. Part 1 :
St13 of March.
621.385.833 1457

Electron Lens Corrected for Spherical Aberration.
P. Hubert. (C. R. Acad. Sci., Paris, 17th Jan. 1949,
Vol. 228, No. 3, pp. 233-235.) The method of correction
proposed consists in sending the electron beam through
1 narrow metal cvlinder in order to use the attraction
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of the charges induced on the walls. Numerical calcula-
tions show that with such a system the resolving power
is greatly improved. The method mav have important
applications in the case of the proton microscope.

621.385.833 1458
Electron Lens with Curvilinear Axis.—0. Hubert.
(C. R. Acad. Sci., Paris, 24th Jan. 1949, Vol. 228, No. 4,
Pp- 302-304.) A magnetic lens with circular axis has
been used by Svartholm & Siegbahn in the construction
of a B-ray spectograph (1863 of 1947). It is possible to
construct a lens whose magnetic field does not possess
rotational svmmetry. The theorv of such a system is
given and the practical advantages are enumerated.

1459
(See 1356.)

621.385.833 1 537.533  530.145.0 _
Field Emission of Electrons.— Jenkins.

621.385.833.032.29 1460
On a New Electron Gun for High-Voltage Tubes.-
M. Bricka & H. Bruck. (4nn. Radioélect., Oct. 1948,
Vol. 3, No. 14, pp. 339-343.) Detailed description ol a
gun used on C.S.T. clectron microscopes and ditfraction
analysers. A\t 35 k\V it gives a current density ten times
that of the ordinary tvpe of gun and has an efficiency of

about 207%,. The h.v. cwrent is about 40 ITAY

534.321.9.001.8 : 620.179.16 1461

Ultrasonic Material Testing and Other Applications.
Book Notice] —-B.1.O.S. Final Report No. 1679, Item
No. 9. H.M. Stationery Office, London, 68 pp. plus
reprints in German from various German journals.
Many difterent workers had obtained suggestive results
indicating the possibility of industrial application of
ultrasonics to emulsification, precipitation, preparation
of fine grain alloys etc., but there was little evidence of
actual usc on an industrial scale. A magnetostriction
technique was successfully used for both vertical and
horizontal ccho soundings. An ultrasonic glass delay
line was also used in the Rehbock radar test set. Success
in techniques for testing materials is claimed, though
insufficient information is available as to the amount
ol material so tested. See also B.I.O.S. Final Reports
Nos. 724 and 1504.

PROPAGATION OF WAVES

533.566 1462
On Formulae for the Principle of Huyghens for
Electromagnetic Waves.—I". Croze & 1. Durand. (C. R.
Acad. Sei., Paris, 17th Jan. 1949, Vol. 228, No. 3,
PP- 236—239.) lormulac have been given by L. de
Broglie (3083 of 1944) which are equivalent to those of
Koftler but in which the elements of a surface wave
have only superficial densities of current and electric and
magnetic charges. Application of these formulae to
the determination of the electric field in a secondary
wave emanating from an element of a surface wave
leads to formulac established by Love, Larmor and
Bromwich, so that de Broglie’s formulae should be
regarded as the correct expression of the principle of
Huvghens, taken in its usual sense, for e.m. waves.

538.506 1463

On the Expression of the Principle of Huyghens for
Electromagnetic Waves.—F. Croze & P. Boillet. (C. R.
Acad. Sci., Paris, 24th Jan. 1949, Vol. 228, No. 4,
PP- 305-307.) The formulac of Love, Larmor and
Bromwich for ¢e.m. waves are derived directly from the
classical formulae for the fields produced by electric and
magnetic doublets.  Sece also 1462 above (Croze &
Durand).

A.99



538.566 1464

Generalized Magneto-Ionic Theory. N. C. Gerson &
S. L. Seaton. (J. Franklin Iust., Dec. 1948, Vol. 246,
No. 6, pp. 483-494.) A vector equation relating the
polarization of a homogencous isotropic medium to the
externally impressed magnetic field is derived for the case
of a medium penctrated by an e.m. wave. ‘The equation
involyes the fourth degree of the refractive index and is
a generalization of that obtained by Booker (422 of
1939) for a 2-dimensional case.

538.566 : 551.510.535 1465

On the Polarization in the Ionosphere. - J. Malsch.
(Avch. eleki. Ubertragung, June/July 1948, Vol. 2, Nos.
6/7, pp. 231—237.) Lvidence from various sources is
discussed which suggests that the so-called Lorentz
term is not applicable in ionospheric propagation.

538.560.2 1468

Propagation of Electromagnetic Perturbations in an
Atmospheric Waveguide.—T. Kaban & G. Fckart.
(C. R. Acad. Sci., Paris, 17th Jan. 1949, Vol. 228, No. 3,
pp. 235-236.) An outline of the physical phenomena in
an ideal plane atmospheric duct bounded by a per-
fectly conducting earth and a parallel plane at a height 2
where the index of refraction has a discontinuity.
Mathematical theory will be published elsewhere. For
low values of 4 the field F of the dipole source at dis-
tance » varies as 1/#3, but above a limiting value of
n/A, Foc 14/r and the energy is propagated in cylin-
drical waves of the TE tvpe.

538.500.2 1467

Representation of the Radiation in an Atmospheric
Duct by a Series of Virtual Sources.— T. Kahan &
G. Eckart. (C. R. Acad. Sci., Paris, 24th Jan. 1949,
Vol. 228, No. 4, pp. 304-305.) Near the origin the field
in the duct can be derived by superposing, on the field
of a dipole of double strength, the fields due to successive
images of this dipole with respect to (a) the plane forming
the upper boundary of the duct, and (b) the carth. This
representation is valid up to a distance such that the
ray from the tirst virtual image makes an angle with the
horizontal at least equal to the angle of total reflection
at the boundary layer. At greater distances the field

strength follows either the 103 or the 1/4/r law (see 1466
above).
621.396.1 1468

Diversity Reception in U.S.W. Radio Links. G. Barzi-
lai & G. Latmiral. (Wireless Engr, Dec. 1948, Vol. 25,
No. 303, pp- 390-395.) The proper disposition of the re-
ceiving aerials is considered theoretically, taking account
of the way in which they are connected to the receiver.
Results are applied to a practical case.

621.396.11 1469

Coastal Refraction.— 1. L. Iickersley. (Al del
Congresso internazionale della Radio, Rome, Sept./Oct.
1047, pp. 97-1ro. In linglish) The fact that the
velocity of e.m. waves over land is less than their
velocity over sea is inconsistent with Zenneck’s surface-
wave theory, but this theory is not cousidered relevant.
The result can be obtained from pure diffraction theory.
The difference in velocity (and therefore coastalrefraction)
is only significant at wavelengths between 15 and 1 500 m.

621.390.11 1470

The Future of Wave Propagation Research. S. D3.
Smith & I&. W. Tremellen. (Atti del Congresso imier-
nazionale della Radio, Rowie, Sept./Oct. 1047, pp. 196—210.
In English.) A survey of present knowledge and pos-
sible future developments for (a) atmospherics and extra-
terrestrial radiations, (b) v.h.f. propagation (above

A 100

30 Mc/s) and superrefraction, (¢} h.[. propagation (3-30
Mc/s), (@) m.{. ground-wave propagation and ionospheric
transmission paths (0.15-3 Mc/s), (¢} 1f. propagation
(ro-150 kc/s).

621.390.11 1471

General Remarks on the Theory of Wave Propagation.-—
H. Bremmer. (Atti del Congresso imlernazionale dellu
Ruadio, Rome, Sept./Oct. 1947, pp. 30—42. In English))
Discussion of the cifects of earth curvature, refraction
and diffraction, and the relevance of both ray theory
and mode theory.

621.396.11 1472

Mechanisms of Propagation. C. R. Burrows. (A
del Comgresso internazionale della Radio, Rome, Sept.
Oct. 1047, Pp. 43 51. In English) Discussion of
refraction, diffraction, and ionospheric and guided
tropospheric propagation.

621.396.11 1473

Studies in Propagation. 1. 1.. lickersley. (-# del
Congresso internazionale della Radio, Rome, Sept./Oct.
1047, pp. 78-96. In English.) A critical survey. The
properties of the ionosphere are discussed with refer-
ence 1o the problems of scatter clouds in the E layer,
abnormal-IZ, and abnormal-F. Propagation over land
and sea paths is discussed in some detail for A € 10 m.
The importance of the phase-integral method is stressed.

621.396.11 © 551.510.535 1474

A Note on the Phase Difference between Two Waves
Reflected from the Ionosphere.— |. M. Kelso. (/. appl.
Phys., June 1948, Vol. 19, No. 6, pp. 590-591.) Two
relations given without proof by Appleton & Beynon
(2895 of 1947) are discussed and shown to have wide
validity.

621.396.11 : 551.510.535 1475

Regular Ionosphere Observations over Mid-Germany.—
W. Dieminger. (Fernmeldetech. Z., Nov. 1948, Vol. 1,
No. 8, pp. 222-224.) Diagrams show the diurnal
variations of the monthly mean values of limiting fre-
quency for the normal and abnormal E layers and for
the F,-layer ordinarv component from January to
October, 1948. Disturbances which occurred during
October are briefly discussed.

621.396.11 : 551.510.535 1476

The Verification of Magneto-Ionic Theory from the
Gyrointeraction of Radio Waves in the Ionosphere. -
M. Cutolo. (Atti del Congresso internazionale della
Radio, Rome, Sept./Oct. 1947, pp. 65-77. In Italian)
Experimental results confirm V. \. Bailey’s theory of
gyrointeraction. The fact of gyrointeraction shows that
there is an ionospheric resonance frequency in the sense
indicated by Nicholls & Shelleng. A nocturnal variation
was observed in the gyromagnetic frequency. The
experimental methods discussed can be used to study
the distribution of the carth’s magnetic field in the
jonosphere. See also 513 of 1947 {Cutolo, Carlevaro
& Ghergi) and 2055 of 1948.

621.390.11 : 551.510.5353 1477

Measurement of the Parasitic Modulation in Gyrointer-
action Phenomena.— M. Cutolo & R. Ferrero. (Al
Frequenza, Oct. 1948, Vol. 17, No. 5, pp. 212216,
In Italian, with English, I‘'rench and German summaries.)
An account of measurements on transmission paths
between Turin and Taranto, Augusta and Palermo, with
the Vatican transmitter as the interfering clement.
Curves show the variation of the parasitic modulation
as a function of (¢) the modulation frequency of the
interfering station, and (b) time.
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621.396.11 : 531.504.21 1478

Guided Propagation of Radar in Thunderstorm Con-
ditions.—R. D. Coons. (Bull. Amer. mel. Soc., Sept.
1947, Vol. 28, No. 7, pp. 324-329.) Discussion of the
behaviour of radar echoes (during thunderstorin con-
ditions. A series of photographs of a p.p.i. presentation
shows the passage of storm clouds, and the abnormal
range of ground echoes resulting from guided propaga-
tion caused by stratification of water vapour in the
rain areas under the cloud.

621.396.11 : 621.396.619.13 : 621.396.65 1479

The Possibility of Transatlantic Transmission by
means of Frequency Modulation. —~Arguimbau & Gran-
lund.  (See 1506.)

621.396.831 : 621.397.5 1480

Field Test of Ultra-High-Frequency Television in
the Washington Area. G. H. Brown. (RCA4 Rev,
Dec. 1948, Vol. 9, No. 4, pp. 3565-584.) A survev of
the field strength of the signals from a broadcast trans-
mitter operating in the s00-Mc's band is described.
The measurements were made at points along ecight
radial lines and also in about 50 homes with typical
home receivers.  Irom the results the power required
for satisfactory coverage was determined. Measure-
ments in the homes were also made of the signal voltage
for the existing 07.25-Mc's television service and for
transmissions on 305.25 Mc 3. Performances of various
tvpes of receiving acrials are compared. See also 3224
of 1948 (Brown, Epstein & Peterson).

621.396.812.029.6 1481
A Method of Determining the Angle of Arrival.-
A. W. Straiton, W. E. Gordon & A. H. LaGrone. (/.
appl. Phys., June 1948, Vol 19, No. 0, pp. 521 333.)
The angles of arrival of the direct and reflected rays are
determined by measuring the phase ditierence for
two points at ditterent heights and the field strength
at each point. Values obtained for 3-conv radiation
over a 27-mile path arc consistent with those calculated
bv ray theory, taking account of the refractive-index
distribution dednced from meteorological measurements.
See also 1182 of 1947 (Sharpless) and 1183 of 1947

(Crawford & Sharpless).

RECEPTION
621.306.1 1482
Diversity Reception in U.S.W. Radio Links.— Barzilai
& Latmiral. (See 1468.)
621.396.621 1483

On the Use of a Superregenerator in the Nonlinear
Mode for the Reception of F.M. Signals. —G. B. Ol'derogge.
(Radiotekhnika, Moscow, Nov./Dec. 1948, Vol. 3, No. 6,
pp- 76-87. In Russian.)

621.396.621 : 534.861 1484
The Acoustics of Broadcasting Receivers.—Govyvadinov.
(Sce 1267.)

621.396.621 : 621.3.015.3 1485

Transient Response of an F.M. Receiver.— M. IX. Zinn.
(Bell Syst. tech. J., Oct. 1948, Vol. 27, No. 4, pp. 714-731.)
The frequency detector is represented by two resonant
impedances with low-frequency outputs in opposition.
Matheinatical treatment permits the calculation of the
output voltage for rapid variation ol the instantaneous
frequency. Very large impulsive variations, resulting
in abrupt changes of phase, such as may be produced
by ignition interference, are analysed and curves of
output voltage are obtained. The method is also used
to analvse the rcception of a simple sinusoidal modula-
tion; the signal noise ratio is deduced for severe iinpulsive
interlcrence.
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621.396.82 : 621.397.5 1486

The Effect of Aircraft on the Reception of Trans-
missions in the 45-Mc/s Band. —R. A. Rowden & G. I.
Ross. (B.B.C. Quart.,, Jan. 1949, Vol. 3, No. 4, pp. 251
236.) Reflection of radio waves from aircralt can have a
disturbing cHect upon v.hif. reception. Tests with ran-
dom aircraft indicate that interlerence 1s serious only
when the aircralt is within 6 miles of the recciver or
within 3 miles of the line joining the transmitter and
receiver.  The fluctuations in field strength of hori-
zontallv-polarized transmissions are three or four times as
great as those with verticallv-polarized transmissions.
Lxperiments with co-operating aircraft gave similar
results.

621.396.822 1487

Report on the Present Limits of V.H.F., U.H.F. and
S.H.F. Reception. M. J. O. Strutt. (Aui del Congresso
wnlernazionale  della  Radio, [RRome, Sept./Oct. 1947,
pp- 412-442. Bibliography, pp. 442-447. In English.)
A review of various causes of unwanted r.f. noise, for
[requencies between 30 and 30 000 Mc s, with discussion
of {a) the adimissible signal noise ratio for various types
of transmussion and the present definition of noise
figure, (b) thermal external noise, the acrial being re-
garded as enclosed in a space ol dimensions large com-
pared to A, and in thermal equilibrium at the temperature
of that space, (¢) atmospheric and man-inade noise, in-
cluding the propagation ol atmospherics, (d) ionospheric
and extraterrestrial noise, with special reference to the
temperaturre, location and frequency bands of the various
sources, (¢) thermal fluctuations in resistive clements of a
network, (f) valve and crystal noise, (g) low-noise cir-
cuits and methods of noise reduction, (/) actual noise
levels obtainable at the various frequencies.

621.390.822 1488

Noise in Linear Networks..—IE. |. Schremp. (A del
Congresso inlernazionale della Radio, Rowe, Sept. Oct.
1947, Pp- 402—4 1 1. In Lnglish.) A mathematical analvsis
of the possible alternative representations of a passive
or active linear network containing bilateral or non-
bilateral clements.  The results arc applied mainly
to thermal noise and various {orins of shot noise in multi-
clectrode valves.

621.396.822 1489

Thermal Noise Output in A.M. Receivers.—M. V.
Callendar. (Wireless Fngr, Dec. 1948, Vol. 25, No. 303,
Pp- 395-399.) Formulac given by Burgess for noise and
signal outputs from rectitfiers are examined, and criteria
for the variation of signal noise ratio with pre-detector
bandwidth and signal input to the detector are shown
graphically. Practical conclusions are given for tcle-
vision scund, telephony and telegraphy receivers. See
also 534 of 1948 (Thomas & Burgess).

STATIONS AND COMMUNICATION SYSTEMS

621.39.00I.11 1490
A Mathematical Theory of Commmunication.—Shannon.
(See 1361.)

621.391.63 : 534.321.9 1491
On the Modulation of Light at Radio Frequencies
by means of Ultrasonic Waves. Giacomini. (See 1255.)

621.394 .395 — 621.315.2 1492

French Telecommunication Networks.]. Maillev ;
J. Gastebois. (Cdhles & Transmission, Paris, Jan. 1949,
Vol. 3, No. 1, pp. 8-30. With English summarv.) Deve-
lopments from 1924 to 1949 of carrier-current, overhead,
underground and underwater cables are discussed and
present-day local and long-distance telegraphy and
telephony systems are described.

Aol



621.39.4/.395].724 1493
Repeater-Station Equipment.—]. Malézieux & R.
Sueur. (Cdbles & Transmission, Parvis, Jan. 1949, Vol. 3,
No. 1, pp. 66-82. With Lnglish summary.) Review of
developments since 1924, with special reference to
standardization and carrier-current systems.

621.394/.3951.74 1494

Maintenance of the Network of Long-Distance Under-
ground Lines.— R. Croze; A. Chavigner. (Cdbles &
Transmssion, Paris, Jan. 1949, Vol. 3, No. 1, pp. 106—
133. With English summary.

621.394/.395 .74 1495

Electro-Mechanical Installations of the Amplification
Centres of the [French| Long-Distance Cable Network.—
A. Romanet. (Cdbles & Transmission, Paris, Jan. 1949,
Vol. 3, No. 1, pp. 83 95. With English summary.) A
general description of the power supplies normally
required at an amplification centre, the operating
conditions, and the cvolution of suitable equipment,
including batteries, rectifiers, voltage regulators and
generatlors.

621.394/.395].74 L 1496
The Future of the French Telecommunication Network.
P. Marzin. (Cdbles & Transmission, Paris, Jan. 1949,

Vol. 3, No. 1, pp. 134-136. With English summary.)

621.395.44 1497

Carrier-Current Systems on Overhead Lines.—R. Sueur.
(Cébles & Transmission, Paris, Jan. 1949, Vol. 3, No. 1,
pp. 96-105. With English summary.) A short account
of various single- and multi-channel svstems developed
in France.

621.396 1498

Recent Developments in Radio Communication in
Great Britain.— M. Faulkner.  (1#1i del Congresso
internazionale della  Radio, Rome, Sept./Oct. 1947,

pp. 752—787. In linglish.) \ general account of some
developments in the radio and allied services of the
British Post Office.  Details are given of point-to-point
radio systems, alterations at pre-war stations, and post-
war devclopments. A proposed R/l terminal in N.W.
London is to have initially at least 48 terminal equip-
ments. The extension of single-sideband operation to
long-distance point-to-point R/T lnks is planned; the
main features of the equipment are described. Results
of laboratory tests with a fading machine (2299 of 1948)
on the eflect of propagation conditions are discussed
and illustrated graphically. The relaving of television
signals bv balanced, coaxial and unloaded telephone
cables is considered and details are given of a special
universal equalizer for quick reliable testing of video
circuits. Plans are outlined for the extension of («) out-
side broadcast networks in London, and (/) long coaxial-
cable routes for transmission from the programmne source
to distant service arcas. The proposed method of
relaving television signals by radio from London to
Birmingham is described.

621.396.1 1 061.3 1499
International Telecommunication Convention, Atlantic
City, 1947.— P. I:. Erikson. (Elect. Commun., Sept. 1948,
Vol. 25, No. 3, pp. 232-236.) Discussion of important
changes or additions to the Madrid Convention of 1932.
For other accounts see 1748, 1749 and 2357 of 1948.

621.396.3.029.56/.58 1500
Multi-Channel Radio-Telegraph System for High-
Frequency Circuits.—T. 1% Jacobi. (RC. Rev., Dec.

1948, Vol. g, No. 4, pp. 704 -720.) Sub-carrier channels
using f.m. in conjunction with single-sideband operation

Al102

and space-diversity reception appeared from field tests
to be the best of several svstems tried; error rates of
0.02-0.14% were obtained on a transcontinental circuit.
Double-sideband circuits had high error rates during
periods of selective fading; thesc could be reduced to the
above values by using exalted-carrier receivers. Single-
sideband systems make better use of the frequency band
available and use the transmitter power more efficiently.
Under present conditions of h.f. congestion, reduction of
bandwidth and incrcase of message capacity must be
regarded as of paramount importance.

1501

van

621.396.324

Teleprinting over Radio Circuits. . C. A.

Duuren. (Atti del Congresso internazionale della Radio,
Rome, Sept./Oct. 1947, pp. 902—914. In English.)
Description of a reliable telegraph circuit hetween

Amsterdam and Batavia. TFach letter is transmitted on
a 7-unit code. When a fault is dectected, the printer
stops, a signal is given on the return path, and the
transmitter is stepped back to the beginning of the faulty
letter.

621.390.471 : 621.396.610.16 1502
Multiplex Radiotelephony Link between the Mainland

and Corsica.—P. Riveére. (Ann. Radioélect., Oct. 1948,

Vol. 3, No. 14, p. 338.) Corrections to 3508 of 194%.

621.396.5 1503

Radio for Telephone Service in America. -H. I
Romnes. (Atti del Congiesso internazionale della Radio,
Rome, Sept. Oct. 1947, pp. 851-876. In English.) An
account of methods used by the Bell Svstem. A descrip-
tion of overseas R /T includes a world map of the direct
and principal interconnecting services, existing and
planned. Service to ships, a general mobile service, a
domestic point-to-point syvstem using the 30-300-Mc's
band, and a microwave relav svstem between New York
and Boston are also discussed.

621.396.619.11/.13 1504

AM. and Narrow-Band F.M. in U.H.F. Communica-
tions: Parts 1 & 2. E. Toth. (Fleclronics, Feb. & March
1049, Vol. 22, Nos. 2 & 3, pp. 8491 & 102—-108.) A com-
parison based on a long-term study undertaken at the
U.S. Naval Research Taboratory, dealing with tvpical
conditions tfor mobile Navy communications. Advan-
tages of a.m. include @ (a) better weak-signal perform-
ance, {(b) relative freedom from co-channel and adjacent-
channel interference, (¢) lower susceptibility to multipath
propagation difhcultics, (d) a.m. occupies a narrower
frequency range, especiallyv at low carrier frequencies,
(¢) case of equipment alignment, ( f) tolerance of severe
detuning, and (g} circuit simplicity. F.m. has advantages
for geographically tixed communication and broadcast
systems, particularly for high-fidelity reproduction of
speech and music. In general f.m. permits the use of a
smaller transmitter and requires less power tor a given
carrier-output rating. Transmitter mnodulation is difficult
for f.m. crystal-controlled systems.

021.396.619.11 .13 1505
Reduction by Limiters of Amplitude Modulation in
an Amplitude- and Frequency-Modulated Wave.
A. G. Clavier, P. F. Panter & W. Dite. (Elect. Coninun.,
Sept. 1948, Vol. 25, No. 3, pp. 201-299.) The limiting
action of ideal and imperfect limiters is analvsed mathe-
matically by the use of the Fourier transform. Curves
are given, for various applied carrier voliages, showing
the reduction of a.m. by theoretical limiters having
static characteristics represented by known mathe-
matical functions. See also 3110 of 1944 (Bennett).
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021.396.619.13 : 621.396.65 : 621.396.11 1506

The Possibility of Transatlantic Transmission by Means
of Frequency Modulation..—L. B. Arguimbau & ]J.
Granlund. (A#i del Congresso internazionale della Radio,
Rome, Sept./Oct. 1947, pp. 671-679. In English.) A\n
analysis ot the problem of multipath interference to f.m.
telephonic communication. An experimental circuit is
described in which a source using f.m. is fed to the
receiver through two paths, one a simple attenuator
and the other a §-ms supersonic delay line. Preliminary
tests appear promising.

621.390.65 : 621.396.41 1507

Multiplex U.H.F. Radiotelephone Links.H. Chireix.
(Atti del Congresso internazionale della Radio, IRowmc,
Sept./Oct. 1947, pp. 717-745. In French.) JMethods of
calculating signal/noise ratio, fully discussed in 2g9o2 of
1947, are summarized. Tor syvstems using simple carrier-
current {.m., high signal noise ratio can be obtained for a
large number of channels. Overmodulation effects are
much less serious than for a.m. The pass band is
relativelv narrow. These advantages are otisct by
high cost, which is greatly reduced if two coaxial cables
equipped for carrier current are available. Double
carrier-current f.m. is a system particularly suitable at
cm A; reflex klvstrons are used whose frequency can
at present be varied by as much as 4 7 Mc/s at
3 000 Mc/s; the disadvantage of low power output is
likely to be rectiftied soon. Pulse-time modulation
svstems have the advantage of requiring simple apparatus
which can be easily installed. The main disadvantages
are that signal/noise considerations tend to limit their use
to multiplex links with only a small number of channels,
crosstalk may be very objectionable and the pass band
required is appreciably wider than for the f.m. systems
considered. Sce also 2307 of 1946.

621.396.605(45) 1508

Experimental U.S.W. Multiplex Radiotelephone Link
between Milan and Rome. —I'. Vecchiacchi. (A4/f1 del
Congresso internazionale della Radio, Rome, Sept./Oct.
1947, PpP- 915-927. In Italian.)) The total direct
distance is 475 km; two intermediate mountain relay
stations arc used, so that this is split up into optical
paths of 160, 260 and 70 km. Frequencies are between
150 and 220 Mc/s, with horizontal polarization. There
are 7 channels. Performance has been continuously

satisfactory ; crosstalk is completely absent. See also
3750 of 1946.
621.396.931 1509

Railroad Radio.—W. D. Hailes. (Flect. Engng, N.Y.,
Jan. 1949, Vol. 68, No. 1, pp. 1-7.) Description of two
systems and the associated equipment: (4) a narrow-
band [.m. system inductivelv coupled to telegraph wires
near the track ; frequency is between 70 and 200 kc/s,
inpul power 270 W, output 30-40 W, range about
30 miles train-to-station or r3 20 miles between trains ;
(b) a 4-channel {.m. space radiation system ; input power
is 425 W, radiated power 50 W, bandwidth 1.2 Mc/s;
range depends upon terrain but is usually less than for
svstem (a). The advantages and uses of both systems
are discussed.

021.396.932.029.63 1510

An Early Application of Decimetre Waves to Com-
munication between Ships.—E. C. S. Megaw & W. I
Willshaw. (Atti del Congresso internazionale della Radio,
Rome, Secpt./Oct. 1947, pp. 790-828. In English,)
[Experimental work in the development, tfor the
Admiralty, of equipment to provide reliable all-round
communication at distances up to 3 miles. The stabilized
transmitter used a 4-segment magnetron and provided
frequencies of 313, 530, 635 and 650 Mc/s by means of
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plug-in resonators. Modulation was effected by a.i.
interruption of the carrier, with marking and spacing
frequencies of 1 0oo ¢/s and 3 200 c¢'s respectively.  The
oscillatory circuit of the superregenerative receiver
consisted of a short length of parallel-strip line; this
was tuned by a symmetrical capacitor, on the stator
plates of which an acorn triode was mounted. The
frequency range 4I5-703 Mc's was covered in 8 steps,
selected by changing the position of a presct capacitor
bridge. The aerial, of constant impedance 70 Q, com-
prised a A 4 radiator with a A4 compensating reactance
transformer. Details are given of equipment perform-
ance during trials in 1939 and of measurements made to
determine difraction losses produced by masts and
superstructure. A much simplified model was built in
1940 to provide a single communication channel.

621.396.933 1511
Aircraft Radio Communication Set A.R.L.5272.
E. C. Fielding. (Llect. Comunun., Sept. 1948, Vol. 25,
No. 3, pp. 244 -255.) Description of an a.m. transmitter-
receiver originally designed for naval aircraft. Any of 4
predetermined crystal-controlled spot frequencies in the
range 115140 Mc s can be selected by a switch | channel-
changing only takes 3sec. The transmitter output is
3.5 W and the range 1s 100 miles to ground or 200 miles
to another aircraft. The set can be used under extreme

tropical or arctic conditions.

621.396.97(73) 1512

F.M. Broadcasting in the United States.—1. M
Ostlund & G. S. Wright. (Aui del Congresso infer-
nazionale della Radwo, Nome, Sept./Oct. 1947, pp. 829-850.
In linglish.)) Results of tests in the broadcast band
88105 Mc’s on f.m. and a.m. receivers show that the
former have better signal/noise ratio and freedom from
interference. F.m. transmitters, methods of modulation
and transmitting aerial svstems are discussed. \ brief
account of networks in operation in the U.S. A includes

a contour radiation pattern for a typical station. The

advantages of using f.m. at v.h.f. are summarized.
SUBSIDIARY APPARATUS

621.316.7.078 : 016 1513

List of Russian Articles on Questions of Automatic
Regulation and Following Systems for the Period 1917-

1947.—(1viomatika Telemekhanika, Sept./Oct. 10948,
Vol. g, No. 3, pp. 397-411. In Russian.)
778.53 1514

Motion Picture Photography at Ten Million Frames
per Second. —B. O'Brien & G. Milne. (J. Soc. Mol. Pict.
Lugrs, Jan. 1949, Vol. 52, No. 1, pp. 30-10.) The arca
to be photographed is transformed by a stationary
multiple-lens and slit optical system into a number of
narrow rectangles placed end to end across the moving
film. The negative so formed is afterwards projected
back through o similar optical system to reform a set of
normal images for printing. The equipment is described
in detail and illustrated, and examples of records are
shown.

TELEVISION AND PHOTOTELEGRAPHY

0621.397.26 1515

The [British] Post Office Phototelegraph Service to
Europe.— A. Wilcock. (P.O. elect. lingrs’ [., Jan. 1949,
Vol. 41, Part 4, pp. 189-192.) The picture to be trans-
mitted is scanned by light which is reflected on to a
photocell whose output is used to provide a single-
sideband a.m. transmission at 1300 ¢/s. Synchronization
and phasing signals are also transmitted. Both trans-
mitter and receiver are driven by phonic motor from the
output of oscillators with tuning-fork control. At the
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receiver the fork frequency is svnchronized manually
with that at the {ransmitter; the receiver drum is
automatically started in phase with the transmitter
drum.  The received picture signal is demodulated in a
metal bridge rectifier and converted into a light trace bva
Duddell oscillograph recording on photographic paper or
film.

621.397.331.2 : 621.397.5 1516

Electro-Optical Characteristics of Television Systems :
Part 4 — Correlation and Evaluation of Electro-Optical
Characteristics of Imaging Systems.— O. H. Schade.
(//CA4 Rev., Dec. 1948, Vol. 9, No. 4, pp. 653 -086.)
Continuation of 540 of February.

621.397.5 1517

Recent Progress in Television. V. K. Zworykin.
(Atii del Congresso imternazionale della Radio, Rome,
sept. Oct. 1947, pp. 928-946. In English.)

621.397.5:621.315.212 1518

The London-Birmingham Television Cable : Part 1 —
General System and Electrical Requirements.-—Stanesbv &
Weston. (See 1279.)

621.397.5 : 621.396.51 1519
B.B.C. Television Map.—(Wireless World, Fel. 1049,
Vol. 55, No. 2, pp. 55, 74.) Field-strength contours for

the Alexandra Palace 45-Mc/s video transmitter.

621.397.5 1 621.396.81 1520
Field Test of Ultra-High-Frequency Television in the
Washington Area.—Brown. (Sec 1480.)

621.397.5 1 621.396.813 1521

Delay Distortion in Television Transmission and its
Measurement.—S. H. Padel. (B.B.C. Quart., Jan. 1949,
Vol. 3. No. 4, pp. 235 244.) Dclay distortion can be
estimated from the phase/frequency characteristic or
from modulation phase shift. The methods are described
in detail. Block diagrams of measuring apparatus are
given, and the degree of improvement made possible by
delay equalizers is discussed.

621.397.5 : 621.396.82 1522
The Effect of Aircraft on the Reception of Trans-
missions in the 45-Mc/s Band.— Rowden & Ross. (See
1486.)
621.397.5 1 791.45 1523
Television in the Cinema.—A. G. D. West. (Wireless
World, Feb. 1949, Vol. 55, No. 2, pp. 42-44.) A dis-
cussion of distribution methods, based on a paper read
at the International Television Convention at Ziirich
(867 of March). A long-term proposal involves a very-
high-definition system (9oo—-1200 lines) which will link
up cinemas all over Britain and provide a variety of
television programmes. An experimental large-screen
television service is also being developed with the
existing jos-line definition. Various programmes can
be relaved over 480-)Mc s radio links to selected London
cinemas. Sec also 240 of January.

621.397.5(083.74) 1524
Comments on Standardisation of European Television

Services.— 3. J. Edwards. (4/t: del Congresso inter-
nazionale della Rodio, Rome, Sept./Oct. 1947, pp.
746-751.  In lLinglish.) A frame-scan frequency of

50c¢/s, a standard interlacing index, and 405 lines per
frame are advocated; detailed reasons are given.
Various technical improvements are also suguested.
621.397.5(44) B . 1525
French Work on Television.—R. Barthélemy. (A

del Congresso internazionale della Radio, Rowme, Sept./Oct.
1947, pp. 680-682. In French.)

A.Iog

621.397.62 1526

Motorola Television Receiver — Model VT.71.— (RRadio
frang., ¥eb. 1949, No. 2, pp. 10 13) Discussion of
general characteristics and special {eatures, together with
a detailed circuit diagram.

621.397.62 1527
Superheterodyne Television Unit : Part 1. (Wireless
World, Feb. 1949, Vol. 55, No. 2, pp. 61 65.) Circuit

and construction of a long-range sound and vision
receiver. Single-sideband operation and rejector circuits
are usedl to sccure adequate sound-channcl rejection. It
is expected that only minor modifications will be
necessary for reception of the future B.B.C. Birmingham
transmissions.  The unit can be used with an external
audio amplifier and may replace the straight receiver
described previously (1186 of 1948 and back references).
To be continued.

621.397.645 1528

Stagger-Peaked Video Amplifiers,.—IZaston. (See 1314.)
TRANSMISSION

621.390.61 1529

Description of a 1-kW Medium-Wave Broadeasting
Transmitter.—P. Paris & J. Polonsky. (Ann. Radioélect.,
Oct. 1948, Vol. 3, No. 14, pp. 293-298.) The feedback
principles previously described (3377 of 1048) are applicd
m a transmitter for the range 272.5-750 kc's; it can be
used with or without crystal control and can form the
driving unit of a high-power transmitter. Performance
curves are given.

621.396.61.029.62 1530

The ¢ Little Slugger*’.  P. S. Rand. (QST, Feb. 199,
Vol. 33, No. 2, pp. 11-17, 122.) Constructional and
operating details of a low-power crystal-controlled 1o-m
transmitter using narrow-band f.m.  Adequate filtering
prevents television interference. The unit may be used
as a narrow-band [ m. exciter for an a.m. transmitter
of higher power.

621.397.61.029.63 1531
Developmental Television Transmitter for 500-900 Mc/s.
R. R. Law, W. B. Whalley & R. P. Stone. (RC.1 Rev.,

Dec. 1948, Vol. 9, No. 4, pp. 643 -652.) The development

of valves and circuits for a wide-band transmitter giving

a peak output power of 1 kW is described. For video

modulation a pair of u.h.f. pulse triodes are used for

cathode modulation of the push-pull r.{. amplitier. A

feature of the output valves is the tungsten-wire grid

which has negligible emission becausce of its excellent
cooling properties.

1532
a Single-Cavity Magnetron.—Liudi.

621.396.615.141.2

The Turbator,
(See 1556.)
621.396.619 : 621.306.5 1533

Systems of Modulation for Radio-Telephone Trans-
mitters.—R. Vaudetti. (417 del Congresso internazionale
della Radio, Rome, Sept. [Oct. 1947, p. 519. In Italian.)
Summary onlv. In the first system the modulation
transformer is replaced by two inductances, each with
two windings, acting as autotransformers. In the second,
applicable where the final stage has valves in parallel,
the valves of the modulated stage are arranged in series
with those of the modulator stage; load matching is thus
improved.

VALVES AND THERMIONICS

621.383 1534

The Physical Characteristics of Silver Sulphide Photo-

cells.—V. E. Kosenko & E. G. Miselyuk. (Zh. tekh. Fiz.,
Nov. 1948, Vol. 18, No. 11, pp. 1369-1377. In Russian.)
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621.383 1535

The Structure and the Peculiarities in the Operation
of Silver Sulphide Photocells.—!. R. Potapenko. (Zk.
lekh. Fiz., Nov. 1948, Vol. 18, No. 11, pp. 1356-1368.
In Russian.)

621.383 1536

The Frequency Characteristics of Lead Sulphide Photo-
cells. —B. T. Nolomiets. (Zh. tekh. Fiz., Nov. 1948,
1948, Vol. 18, No. 11, pp. 1456-1457. In Russian.)

021.383 1537

Comparison of Lead-Sulfidle Photoconductive Cells
with Photoemissive Tubes. -N. Anderson & S. Pakswer.
(J- Soc. Moi. Pict. Engrs, Jan. 1949, Vol. 52, No. 1, pp-
41-48.) A comparison of the electrical characteristics
and a discussion of the modifications required in present
practice in the cinema industry to obtain optimum
performance.

621.385 1538

Electron Tube Development and its Place in the
Progress of Radio Art.—I. E. Mouromtseff. (At del
Congresso inlernazionale della Radio, Rome, Sept./Oct.
1947, Pp- 544-577. In English.) .\ general review of
the main developments during the author’s lifetime, with
discussion of (a) water-cooled valves, (h) sealing, (¢) h.1.
and uh.f valves, (d) the split-anode magnetron,
(e) normal and reflex klystrons, (f) valves for pulse
operation, (g) multi-cavity magnetrons, (k) the resnatron,
and () the travelling-wave valve,

1539
in Valve Construction.—A.
Danzin & E. Despois. (dun. Radiodlect., Oct. 1948,
Vol. 3, No. 14, pp. 280-289.) The conditions which
must be satisfied for an airtight joint between two
surfaces are discussed, experumental work is described
and applications to the construction of both demountable
and ordinary valves are illustrated.

621.385
Use of Optical Polish

621.385 1540

Analysis of a Simple Model of a Two-Beam Growing-
Wave Tube.—L. S. Nergaard. (RCA Rev., Dec. 1948,
Vol. 9, No. 4, pp. 585-601.) The gain and bandwidth
of a mathematical model of a tube in which a growing
wave is produced by the interaction of two electron beams
is investigated. The model consists of two admixed
beams, infinite in extent, and uniform except in the
common direction of their velocities. The gain per unit
length of the model is found to depend on the operating
frequency, the current densities and the velocities of the
two beams. With a tube having an interaction space
30 cm long, a gain of 120 db at 3 ooo Mc s, with a band-
width of 860 Mc's, should be practicable.

621.385 1 621.316.726.078 1541

The Transitrol, an Experimental Automatic-Frequency-
Control Tube. ]. Kurshan. (RCA Rer., Dec. 1948,
Vol. 9, No. 4, pp. 687-703.) The transitrol combines
the function of local oscillator and reactance device
into a single unit particularly suitable for the v.h.f. band.
LExperiments with commercial valves which led up to
its design are discussed; its operation is analysed. Its
uses in f.m. receivers and as a {.m. transmitter are
considered.  See also 1235 of April.

621.385.012 1542

The Correspondence between the Static Characteristics
and the Dynamic Parameters of Electrical Negative-
Resistance Devices.—-G. Cartianu. (Onde élect., Jan.
1949, Vol. 29, No. 262, pp. 44-50.) Certain types of
static characteristic can only correspond to certain
dynamic parameters and hence to certain conditions of
stability. Thus a device with a dynatron tvpe of
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characteristic behaves as an inductance, while one with
a characteristic of the arc tvpe behaves as a capacitance.
General rules arc given for determining, {rom the
{eatures of the static characteristic, whether a particular
device is of the inductance or the capacitance type.

621.385.029.63/.64 1543
Transverse Fields in Traveling-Wave Tubes. -]. R.
Picrce. (Bell Syst. tech. j., Oct. 1948, Vol. 27, No. 4,
pPp- 732-746.) .\ mathematical treatment of the problem
of weak focusing fields. Travelling-wave valves will
have gain even if the r.f. field at the mean position of
the electron stream is purely transverse. The adcition
of a longitudinal magnetic focusing field reduces the
gain due to transverse ficlds and increases the electron
velocity for optimum gain. See also 2284 of 1947.

621.385.029.63/.64 1544

On the Properties of Valves using a Constant Magnetic
Field : Part 3.—]. Brossart & O. Dochler. (Ann.
Raduoélect., Oct. 1948, Vol. 3, No. 14, pp. 328-338.)
A new type of valve is described, the travelling-wave
valve with magnetic ticld. Two possible designs are
considered, in each of which the cathode is a short
cylinder with a gap, the anode a delay line of zigzag
type surrounding the cathode, and a uniform magnetic
field is applied in the direction of the axis. A hf.
signal is applied to one ¢nd of the anode line and is
picked up near the other end by a collector plate which
also serves as a screen between input and output. The
gain of such a valve is calculated, neglecting space-
charge effects. The new valve has considerable ad-
vantages compared with the normal travelling-wave
valve. The gain is much greater and electron currents
of the order of 1 A can be used, compared with 10-20 mA
for the normal type of valve. The efficiency is also
greater and there are only two systems of forced oscil-
lations, while the normal valve has three. Parts 1 & 2,
261 of Janwary. To be continued.

621.385.029.64 : 621.397.6 1545

On the Help which some Recent Ideas concerning
U.H.F. Valves can give in Television.—R. Warnecke &
P. Guénard. (4nn. Radioélect.,, Oct. 1948, Vol. 3,
No. 14, pp. 259 280 ; crratum, Jan. 1949, Vol. 4, No.
15, p. 92.) I'ull paper. Summary noted in 9o4 of
March.

621.385.032.213 15486

Spectral Emissivity and Electron Emission Constants
of Thoria Cathodes.—— 1. L. Hanleyv. (J. appl. Phys.,
June 1948, Vol. 19, No. 6, pp. 583 589.) The relation
between true and brightness temperatures for cata-
phoretically deposited thoria cathodes is obtained and
the constants of the Richardson equations are found
from electron emission studies.

621.385.032.213 : 621.314.67 1547

Hot-Cathode Gas-Filled Rectifying Valves.—R. Suart.
(Radio frang., Jan. 1949, No. 1, pp. 17-20.) The
characteristics ol such valves are discussed and two
valves with xeron filling (Tvpes VX.550 and VX.7400)
arc described. These have mean rectified anode currents
of0.35 A and 1.25 A respectively and a maximum inverse
voltage of 10 000 V.

621.385.032.216 1548

Poisoning Effects in Oxide-Cathode Valves.- -G. H.
Metson. (P.O. elect. Ewgrs’ [., Jan. 1949, Vol. 41,
Part 4, pp. 2z04-205.) Poisoning ettects due to electron
bombardment of the control grid of a valve occur at
cnergies of the bombarding electrons corresponding to
the heats of formation of compounds (oxide, chloride
and sulphate) contained in normal cathode paste and
apt to be evaporated from the cathode and deposited

A 105



on the grids of a valve during manufacture. It is
suggested that this poisoning occurs throughout the
normal life of a valve and is reversible, the cathode
reactivating by expulsion of gas when the supply of
primary poisoning compounds on the grids is exhausted.
In addition there appears to be an allied, but irreversible,
effect due to progressive failure of minute areas of the
cathode to reactivate.

621.385.032.216 1549
Note on the Ionic Conductivity of Oxide-Coated

Cathodes.—S. Wagener. (Proc. phys. Soc., 1st Dec.
1948, Vol. 61, No. 348, pp. 521-525.)
621.385.83.032.29 1550

Design of an Electron Gun, taking account of the
Space Charge of the Beam. H. Huber. (Ann. Radio-
élect., Jan. 1949, Vol. 4, No. 15, pp. 26-32.) Relations
between gun dimensions and electrical parameters are
given for an electron beam with high current density
and minimum dispersion. Experiments with the gun
supplving the beam for a helix-type travelling-wave
valve confirm the theory. The gun gives a current of
14mA at 1400V, and after traversing the 28-cm length
of the helix the beam current reduction is only 3%.

621.385.832 1551

Cathode-Ray Tube with Cylindrical Screen.—A. Pin-
ciroli. (Aiti del Comgresso imternazionale della Radio,
Rowme, Sept./Oct. 1947, pp. 605-629. In TItalian.)
The essential parts are (¢) an electron gun, (b) an arrange-
ment of clectrodes for providing a rotating clectric
field, (¢) two trumpet-shaped electrodes between which
the beam is deflected at right angles to the tube axis,
(d) a cylindrical focusing lens, (¢) two deflecting clec-
trodes to which a voltage proportional to the quantity
under observation is applied. The advantages over a
c.r. tube using normal cartesian or polar coordinates are:
(a) extension of the axis of time, which is determined
bv means of two sinusoidal voltages of lower frequency
than that of the quantity under observation, (0) two
distinct electron beams can be used, (¢) there is no inter-
action between detlection electrodes and those which
are used to determine the time axis.

621.306.615.14 1552

The Resnatron.—G. E. Sheppard. (it del Congiesso
internazionale della Radio, Rome, Sept. Oct. 1947,
PP- 643-654. In English.) A detailed description of the
design and operating principles, with diagrams. The
advantages over conventional valves for high-power use
at u.h.f. are stressed.

621.390.615.141.2 1553

Rising-Sun Magnetrons with Large Numbers of
Cavities.—A. V. Hollenberg, N. Kroll & =. Millman.
(J. appl. Phys., July 1948, Vol. 19, No. 7, pp. 624-635.)
Disturbance from unwanted modes and the critical
nature of anode and cathode dimensions prevented
satisfuctory operation with more than 26 open-end
cavity-type vane resonators. Stable m-mode operation
of pulsed magnetrons having up to 38 cavities was
achieved for Aa1.25cm by the use of closed-end
resonators. Increasing the number of resonators should
enable existing magnetron techniques to be extended to
millimetre wavelengths, and the r.f. power obtainable
for A= 1 cm to be increased.

621.396.615.141.2 1554

The Cavity Magnetron.—]. T. Randall. (i del
Congresso internazionale della Radio, Rowie, Sept./Oct.
1947, pp. 630-642. In English.) A review of the
experimental development, carried out during the war,
at’ Birmingham University; it includes design and
method of construction, design of the h.f. output circuit,
and an outline of the underlying theory.
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621.396.615.141.2 1555

A Magnetron Resonator System.—E. C. Okress.
(Att del Comgresso internazionale della Radio, Rowme,
Sept./Oct. 1947, pp. 578-600. In LEnglish.) A mathe-
matical investigation of the normal modes of the
symmetrical multi-sectional or vane-type magnetron.
Graphs and equations enable the modes to be determined
from anode-block dimensions. The relationship between
the wavelengths for strapped and unstrapped resonator
systems is investigated. Tables are given for designing
reduced-scale prototypes for use on other wavelengths
and voltages.

621.306.615.141.2 1556
The Turbator, a Single-Cavity Magnetron.—I'. Ludi.
(Atti del Comgresso inlevnazionale della Radio, Rowme,

Sept./Oct. 1947, pp- 529-543. In German.) Sce also
1660 of 1943.
621.3906.615.141.2 © [537.291 -+ 538.691 1557

Motion of an Electron in a Cavity Magnetron.—M.
Panetti. (At del Congresso internazionale della Radio,
Roine, Sept./Oct. 1947, pp. 601-605. In Ttalian) The
resonance wavelengths for the different modes are first
calculated by Abele's method (3823 of 1947). The
electron trajectory is regarded as dittering by a small
amount from the cycloidal orbit due to uniform e.mn.
and c.s. fields; equations of motion are given applicable
when certain simplifying conditions are satistied.

621.396.615.142 1558
On the Efficiency of Velocity-Modulation Valves.
P. Guénard, R. Warnecke & C. Fauve. (4nu. Radioélect.,
Oct. 1948, Vol. 3, No. 14, pp. 302-327; erratum, ibid.,
Jan. 1949, Vol. 4, No. 15, p. 92.) The factors which
tend to reduce efliciency are discussed. Methods of
correcting imperfections of the form of the electron
packets in the z-cavity typc of valve are considered;
efficiency can thus be consilerably improved. The
3-cavity valve appears to be the most suitable for
obtaining high-power output with good efficiency.
Calculation shows that an cfliciency of the order of 45%

is to be expected for wavelengths of ro-20 cm.

621.396.615.142.2 : [537.291 + 538.601 1559

Electron Optics of H.F. Valves.—D. Charles. ({dun.
Radioélect., Jan. 1949, Vol. 4, No. 15, pp. 33-47.) A
description of the electrolyte-tank method of determining
electron trajectories is illustrated by results obtained
for a reflex klystron. Details are also given of a simple
method which makes use of a resistance grid. For
systems of cvlindrical symmetry the resistances are all
equal ; for revolution symmetry the resistances are
araded. TResults obtained are sufliciently accurate for
practical design. An analytical method is described
which enables corrections for space-charge etiects to be
applied.

621.396.822 1560
Noise in Linear Networks.—Schremp. (See 1488.)
MISCELLANEOUS
022.3 : 621.38.001.8 1561
The Patent Office Library and Electronics.—R.
Neumann. (Electronic Iingng, Veb. 1949, Vol. 21,

No. 252, pp. 52-57.) A general description, with special
refercnce to clectronic subjects and the indexing system.

1562

Book Review]—W. O, Schumann.
(Wireless Emgr,
Based on a
The treatment

621.396

Elektrische Wellen.
C. Hanser Verlag, Minchen, 340 pp.
Nov. 1048, Vol. 25, No. 302, p. 370.)
course of lectures at Munich University.
is detailed and well illustrated.
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534 - 621.395.6 1563

1949 LR.E. National Convention Program.—(Proc.

Inst. Radio Ingrs, W. &~ 7. Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given of the following
papers read at the convention: - 8. The Reproduction
of Sound, bv H. . Olson. 19. New Developments in
Studio Design in Furope, by L. L. Beranek. 20. The
Technique of Television Sound, by R. H. Tanner.
Titles of other papers are given in other sections.

34-13 1564
Study, to the Second Approximation, of the Acoustic
Transparency of a Rectangular Plate.—T. Vogel. (Ann.
Phvs., Paris, Sept./Oct. 1947, Vol. 2, pp. 502-516.)
The discussion of the case of an elastic plate forming a
window in an infinite rigid wall and subjected to plane
sound waves incident normally (2728 of 1947) is here
extended 1o oblique incidence and vibrations of finite

5

amplitude. The results are applied to the vibration of

aircraft structures.

53421 1565
Waves in Compressible Media.—\V. Weibull. (Kungl.

tekn. Hogsk. Handl., Stockholwm, 1948, No. 18, 38 pp.
In English.) General equations ol motion are derived
and applied fo plane, cvlindrical and spherical waves.
Boundary conditions 1nvolving tfixed and moving
surfaces are considered.

1566
(See 1302.)

534.232 1 621.313.12 : 538.652
Magnetostriction Generators.—Osborn.

WirELESS ENGINEER, JUNE 1949

{7.D.C. numbers marked with a dagger (1) must be regarded
The abbreviations of the titles of journals ave taken from the World List of
Titles that do not appear in this List are abbreviated in a style conforining to it.

534-321.9 1567
Propagation of Ultrasonic Waves in Solid Rods.
T. Tluter. (Z. angew. Phvs., Jan. 1949, Vol. 1, No. 6,
pp. 274-289.) Discussion with special relercnce to the
transmission of ultrasonic energy along rods for medical
purposes. Various theories are reviewed. Dispersion
and resonance ettects are considered and a graphical
method of solution of the frequency equation is described.
Determination of the cross-sectional distribution of the
amplitude of axial displacement affords a new experi-

mental method for velocity measurement.

Experiments showed that in Al rods of diamecter
1.5¢cm and 1.0 cm respectively, harmonics up to the
order 40 could he detected. The use of an initial solid
cone to concentrate the encergv transmitted along a rod
20 cm long and 1.5cm in diameter, at a {requency of
780 kc/s, increased the energy density in the rod {from
4 Wiem? to 7.4 W/cm?.

534-7 1568

Determinations of Ear Fatigue with the Automatic
Audiometer. —G. G. Sacerdote. (Alta Frequenza, Dec.
1048, Vol. 17, No. 6, pp. 257-264. In Ttalian, with
Lnglish, TFrench, and German summaries.) An account
of resuits obtained with an instrument of the type
described by G. von Békésy (Arch. elekt. Uberiragung,
1947, No. T, p. 13).

534.845 1589
Absorption of Sound by Porous Materials : Part 5.
C. Zwikker, J. van den Fijk & C. W. Kosten. (Physicu, 's
Grav.,, April 1043, Vol. 10, No. 4, pp. 239-247. In
Bnglish.)  An acconnt of further measurements with
svstemns of glass tubesand with a porous wall, the structure
factors of which could he calculated as well as measured.

Results confirmed the theory given in part 2. For
parts 14 see 3322 of 1948.
534.851 : 627.395.813 1570

A Study of Frequency Fluctuations in Sound Recording
and Reproducing Systems. P. II. Axon & Il. Davies.
(Proc. Instn elect. [ngrs, Part IL[, Jan. 1949, Vol. 90,
No. 39, pp. 65-75.) Discussion of the imperfections
arising in the manufacture of gramophones and disks
and causing wow. An instrument for measuring total
wow is described. By statistical analvsis of the results,
the sources of wow can be identified and appropriate
corrections made.

534.86: 621.390.61/.62 : 621.305.623.7 1571

Fundamental Electroacoustic Principles for the Trans-
mission of a Wide Band of Audio Frequencies.—Furrer,

Lauber & Werner. (See 1787.)
534.861 1 534.76 1572
Duplication of Concerts. 1. Vermeulen. (Plulips

tech. Rev., Dec. 1948, Vol. 10, No. 6, pp. 169 177.)
Stereophonic reproduction, with or without intermediate
recording, cnables the audience in an overflow audi-
torium to hear what is claimed to be an exact reproduc-
tion of the original music.
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621.395.623.7 1573

Voigt Permanent-Magnet Loudspeaker.—(IViveless
World, March 1949, Vol. 55, No. 3, p. 103.) The speaker
has a Hlux density of 158 o0oo lines/cm? in a r4-min gap.
The magnetomotive force is supplied by a massive
centre block of ticonal, with two parallel return paths
of large cross-section. Ditliculties of alignment or due
to inaccurate machining of the gap are overcome by
making the pole tip assembly a separate unit. The
speech coil impedance is 15 Q and the total weight 301b.

681.85: 534.43 : 621.395.813 1574
High-Fidelity Response from Phonograph Pickup.
L. ). O'Brien. (Electronics, March 1949, Vol. 22, No. 3,
pp. 118-120.) The main causcs of poor performance are
briefly considered. Formulae for voltage gain and input
admittance, with results for feedback circuits, are given.
Input circuits and response curves for several pickups
using feedbaclk, and tvpical response cnrves for different

feedback networks, are illustrated.

534 1575

Vibration and Sound. [Book Review]—P. M. Morse.
McGraw-Hill, London, 2nd edn, 468 pp., 33s. (Wireless
Lwgr, Jan. 1949, Vol. 26, No. 304, p. 38.) Intended
primarily as a textbook on the mathematical theory of
vibration, for students of phvsics and communication
engineering. The first edition (noted in 3023 of 1937)
has been extensivelv revised to include discussion of
modern techniques used in acoustics and a compre-
hensive treatment of transient phenomena. A sound
knowledge of the calculus is assumed.

534-321.9

Supersonics — The Science of Inaudible Sounds.
[Book Review]-——R. W. Wood. Brown University,
Providence, R.I., 1939, 162 pp., $2.00. (J. Frankin
Inst., Jan. 1949, Vol. 247, No. 1, p. %1.) A historical
review of supersonic research. Investigations in the last
15 years are not reported, but the 1939 edition is
reprinted with a supplementary bibliograuphy which is
“ probablyv the most complete one ever published in
this field 7.

621.395.625.2

Practical Disk Recording. [Book Review]—R. H.
Dorf. Gernsback Library No. 39; Radcraft Publica-
tions Inc., New York, 96 pp., 75c. (Electronic Engng,
Feb. 1949, Vol. 21, No. 252, p. 69.) ** . should prove
of great interest and usefulness to beginners and amateur
enthusiasts in the sound recording world, to whom it is
recommended.”

1576

1577

AERIALS AND TRANSMISSION LINES

621.375 -+ 621.392 -+ 621.306.67 1578

1949 LR.E. National Convention Program.(Proc.
Iust. Radio Engrs, W. & E., Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given of the following
papers read at the convention:—7;. Elliptically Polarized
Radiation from Inclined Slots on Cvlinders, bv G.
Sinclair. 8. Some Properties of Radiation from Rect-
angular Waveguides, by J. T. Bolljahn. 9. Theory of
End-Fire Helical Antennas, by A. E. Marston & M. D.
Adcock. 10. A Broad-Band Transition from Coax to
Helix, by C. O. Lund. 11. Equivalent Circuits for
Coupling of Waveguides by Apertures, by N. Marcuvitz.
22. Wide-Angle Metal-Plate Optics, by J. Ruze. 23.
Ditiraction Pattern from an Elliptical Aperture, by
R. J. Adams & K. 5. Kelleher. 24. The Measurement of
Current and Charge Distributions on Transmitting and
Receiving Antennas, by T. Morita. 25. Antenna
Systems for Multichannel Mobile Telephonv, by \W. C.
Babcock & H. W. Nvlund. 26. A Low-Drag Aircraft
Antenna for Reception on Omnidirectional Range

A.108

Signals in the 108-122-Mc/s Band, by J. P. Shanklin.
63. A Unidirectional Reversible-Beam Antenna for
Twelve-Channel Reception of Television Signals, by
O. M. Woodward, Jr. 75. A Magnetostrictive Delay
Line, by E. Bradburd. Titles of other papers are given
in other sections.

621.315 1579
High-Frequency Polyphase Transmission Line.—C. T.

Tai. (Proc. Iust. Radio Ewngrs, W. & E. Jan. 1949,

Vol. 37, No. 1, p. 58.) Correction to 637 of March.

621.315.2 : 621.3.09 1580
Diagram for Determining the Propagation Constant
for a cable]l.—E. B. B. di Sambuv. (dlta Frequenzua,

Dec. 1945, Vol. 17, No. 6, pp. 274-279. In Italian.)

621.315.212 : 621.397.743 1581

Coaxial Cable Joins East and Mid- West TV Networks. -
R. Hertzberg. (Tele-Tech, Feb. 1949, Vol. 8, No. 2,
pp. 18-20, 55.} The cable links Philadelphia, Pittsburgh
and Cleveland. Each cable has 8 individual lines, four

being for telephone services; each television circuit
has two lines, one being a spare.
621.315.65 1582

A (Coaxial-Line Support for 0 to 4 000 Mc/s. -R. W.
Cornes. (Proc. Inst. Radio Fngrs, V. & E., Jan. 1949,
Vol. 37, No. 1, pp. 94-97.) The design of a broad-band
undercut support is discussed, based on a slowly changing
image impedance of the bead, so that this ditfers only
slightly from the line impedance up to some maximum
frequency. A tvpical microwave application is described
which has a voltage s.w.r. less than 1.025 up to
4 000 MNc/s.

621.392.2 : 621.385 1583

Study of the Propagation of an Electromagnetic Wave
in the Presence of Two Electron Beams of Neighbouring
Velocities.—P. Lapostolle. (C. R. Acad. Sci., Parvis,
28th Ieb. 1949, Vol. 225, No. 9, pp. 753-754.) Theorv is
given for an arrangement consisting of a transmission
line, in which the propagation vcelocity may have any
value whatever, and two concentric electron beams of
neighbouring velocities.  One beam, e.g. the external
one, permits the propagation of waves whose velocity
is near that of the electrons; the other beam, starting
off with the velocity of one of the preceding waves,
causes the appearance of another wave which increases
exponentially.

621.392.26% 1584

Wave Guides for Slow Waves.— L. Brillouin. (]. appl.
Phys., Nov. 1948, Vol. 19, No. 11, pp. 1023-I041.)
“ Boundary conditions are obtained for structures with
verv narrow slots, cither closed or open, and a general
method of solution of the wave equations is discussed.
Ticlds in the free rvegion and in the slot region are
expanded in convenient Fourier series and these series
joined along the border of both regions. In doing this,
1t can be proved that the ficld contains a dominant term,
completed by corrections that represent the field dis-
tortion near the open end of the slots. Under favorable
conditions, and for verv narrow slots, the dominant
terms are by far the most important. This allows for a
simplified discussion of a variety of examples” Sec
also 1253 of 1948 (Chu & Haunsen).

621.392.26F 1585
Diffraction and Perturbation in a Waveguide due to
an Electromagnetic Wave. -T. Kahan. (/. Phvs.
Radium, Nov. 1945, Vol. 6, No. 11, pp. 300-301.)
Formulae are derived, in the form of series, for the
electric field within a cylindrical waveguide and for the
ditfraction field outside it produced by an external
plane wave incident normally to the waveguide axis.
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621.392.267 : 621.306.67 1586
Laterally-Displaced Slot in Rectangular Waveguide.
A L. Cullen. (Wireless Fngr, Jan. 1949, Vol. 26, No. 304,
pp- 3-10.) The admittance presented by a resonant slot
cut in the top face of a rectangular waveguide and offset
from the centre of the face is calculated by a simple
application of transmission-line theoryv. The Q of such
a slot is calculated and it is shown that slots designed
for a broad-band system should be as wide as possible.
The phase of the radiation from the slot at resonance is
independent of the amount of ofiset and bears a fixed
relation to the phase of the field in the guide at the
centre of the slot. The effect of a small deviation from
resonance 1s considered.  Experimental results agree

very well with the theory.

021.396.67 1587

Physical Limitations of Omni-Directional Antennas.
L. J. Chu. (/. appl. Phys., Dec. 1948, Vol. 19, No. 12,
pp. 1163-1175.) The directivity gain (; and the Q of
such acrials are calculated in terms of spherical wave
functions under idealized conditions. Alternative
criteria for optimum performance are (@) maximum G for
a given complexity of the aerial structure, (/) minimum
Q, (¢) maximum G/Q. An acrial of maximum dimension
2a¢ can have broad bandwidth provided that G <4a A
As G increases beyond this value, Q increases rapidly.
The aerial which has potentially the broadest Landwidth
has a radiation pattern corresponding to that of an
infinitesimally small dipole.

621.396.67 1588

On the Theory of Biconical Antennas.-C. T. Tai.
(/. appl. Phvs, Dec. 1948, Vol. 19, No. 12, pp. I155-
1160.) Discussion of the work of Schelkunoti (1044 of
1942 and 852 of 1946) and Smith (644 of March). Smith’s
expressions are extended to derive, for sinall-angle
cones, an expression for the cfiective load admittance
which is the same as that which Schelkunoff derived by
other methods. Smith’s resuits are not valid for large-
angle cones. The advantages of the method over
Schelkunoff’s arc demonstrated by deriving the char-
acteristics of a biconical aerial where the space between
the cones is tilled with a dielectric other than air.

621.396.67 1589
Properties of a Long Antenna.—E. tallén. (/. appl.
Phys., Dee. 1948, Vol. 19, No. 12, pp. I1140-1147.)

Well-known integral expressions for the outgoing current
waves are transformed into scrics expansions valid for
all distances from the feeding point; results thus
obtained are shown graphically.

621.396.67 1590

The Received Power of a Receiving Antenna and the
Criteria for its Design. —Yung-Ching Yeh. (Proc. Inst.
Radio Lngrs, W. & E., Feb. 1949, Vol. 37, No. 2z,
pp- 155-1538.) A\ general formula for the received power
is derived.  Two theorems which can be used as design
criteria are deduced.

621.396.67 : 517.54(083.5) 1591
Iterated Sine and Cosine Integrals. Hallén. (Sce 1702.)
621.396.67 : 538.509 1592

Surface Currents on a Conducting Sphere Excited by a
Dipole.—C. H. Papas & R. King. (J. appl. Phys., Sept.
1948, Vol. 19, No. 9, pp. 80%8-816.) Curves of the real
and imaginary parts of the surface currents are given
for the case of a A/2 dipole erected on the suriace of the
sphere, for various radii of the sphcre.

621.396.67 : 621.390.9 1593

A Solution of the Problem of Rapid Scanning for Radar
Antennae.—R. F. Rinehart. (]. appl. FPhys., Sept.
1948, Vol. 19, No. 9, pp. 860 862.) The theory of
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parallel-plate waveguides was used by Myers (2679 of
19.47) to design an acrial for rapid scanning, but the
illumination properties of this acrial were unsatisfactory.
A plane optical system with variable index of refraction
can satisly the requirements. By a suitable transforma-
tion, a surface of revolution of constant refractive index
can be found whose optical properties are the same as
those ot the plane system. This surlace provides an
apparently practicable solution of the scanning problem.
The diameter of the feed circle can be made arbitrarily
small by judicious use of an ellipsoidal rellector.

621.396.67 : 621.396.931 1594
Flush-Mounted Antenna for Mobile Application.
D. R. Rhodes. (Llectronics, March 1949, Vol. 22,
No. 3, pp. 115-117.) A small annular-slot aerial with
the same radiation pattern as a dipole, and which can
be used in the metal roof of a car. Theory and perform-

ance are discussed.

621.396.67 : 621.396.97 1595

Multi-V  Antenna for F.M. Broadcasting.—M. \V.
Scheldorf.  (Flectionics, March 1949, Vol. 22, No. 3,
pp- 94-96.) Tolded dipoles are bent into V-shape to
form a light-weight array that can be mounted on top of
existing a.m. aerials. The array is tuned by extensions
on cach arm, without seriously changing the impedance
match and radiation pattern.

021.390.67.029.63 : 621.392.43 1596

The Design of Wide-Band Aerial Elements for 500-
600 Mc/s Ground Radar.—C. H. Westcott & F. K.
Goward. (Proc. Instn elect. Ingrs, Tart 111, Jan. 1949,
Vol. 96, No. 39, pp. 41—-51.) Smith’s circle diagrams are
used to cnable the matching of aerials with parabolic
reflectors to feeders to be ctfected by means of a system
of series and parallel stubs.  Systems are described in
which impedance changes in the stubs compensate for
the impedance changes in the aerial system as the
frequency is varied.

021.390.671

On Antenna Impedances.
Hogsk. Handl., Stockholin, 1947, No. 13, 18 pp. In
LEnglish.)  Formulae given for the current in and
impedance of a straight, symmetrical, centre-fed aerial
contain asymptotic series, and the importance of the
smaller terms of these serics is discussed. Coefficients
of the sccond-order terins are expressed in a new form
and are tabulated as functions of the acrial length.

1597

E. Hallén. (Kungl. tekn.

621.396.671 1598

Radiation Impedance and Aerial Shortening of the
Transmitter Dipole.—]. Miiller-Strobel. (Bull. schweiz.
clektrotech. Ver., 30th Nov. 1946, Vol. 37, No. 24, pp. 710
7I14. In German, with I'rench summary.) The theory of
forced oscillations is applied to the case of the trans-
mitter dipole (a) neglecting and (/) taking account of
acrial losses.  Derivation of the formulae used is given in
papers mentioned in the references and is omitted here.
Calculated values are in good agreement with the results
ol measurements on a bronze wire supported bv a
balloon.

621.396.671 1599

An Experimental Investigation of Formulas for the
Prediction of Horn Radiator Patterns.—G. A. \Woonton,
D. R. Hay & E. L. Vogan. (]. appl. Phys., Jan. 1949,
Vol. 20, No. 1, pp. 71-78.) DMeasured E-platie radiation
patterns give satisfactory agreement swith the well-
known Kirchhoft formula for angles up to 20° and
distances as short as 1 {t from the horn mouth ; H-plane
measurements agree less well. Distant patterns are
compared with the Stratton & Chu corrected formula

(3875 of 1939).
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621.396.671 1600

Gains and Effective Areas of Horn Antennas. . B.
Watson & C. M. McKinney. (/. appl. Phvs., Oct. 1948,
Vol. 19, No. 10, pp. $71-876.) .\ reciprocity method is
described for determining absolute gain.  An alternative
method is used to obtain both gain and eflective arca by
comparison of experimental and theoretical radiation
patterns ; results thus obtained are in satistactory
agreement with values obtained by the reciprocity
method.

621.306.671 1601
Parasitic-Array Patterns. - ]. L. Gillson. (QST,
March 1949, Vol. 33, No. 3, pp. 11-15, 104.) DPatterns

determined experimentally are presented for a 3-clement
array adjusted both for maximum forward and minimum
rear radiation at scveral heights, and for a z2-element
array at a height of 514 with various lengths of the
parasitic clement.

621.396.671 1602

On the Calculation of Radiation Patterns of Dielectric
Rods. R. B. Watson & C. W. Horton. (/. appl. Phys.,
Sept. 1948, Vol. 19, No. 9, pp. 836-837.) Continuation
of 1297 of Mav. The equivalent curreats may be
expressed in terms ol travelling waves without appreci-
ably changing the computed radiation patterns.

621.396.677 1603
Design of Yagi Aerials. R. M. Fishenden & L. R.
Wiblin. (Proc. Instn elect. Lingrs, Part III, Jan. 1949,
Vol. 96, No. 39, pp. 5-12.) An account of work done
at the Teclecommunications Rescarch [istablishment
between 1938 and 1942. Discussion of: («) advantages
and limitations of multiple arravs, (b) the mode of
operation of a Yagi aerial, (¢} the effect on the polar
diagram of changing paramecters.  Only aerials of
length > X are considered; these normally consist of 3 or
more directors in addition to an exciter and a reflector.
Sufficient information is tabulated for approximate
design of an acrial of given characteristics. See also
1348 of 1947 (Walkinshaw) and 1349 of 1947 (Reid).

621.396.677 1604

Dielectric Directive Radiators.—1>. Mallach. (Fern-
meldetech. Z., Feb. 1949, Vol. 2, No. 2, pp. 33-39.)
Discussion of the polar diagrams of uniform and tapered
dielectric rods and of arrays of such rods. Design theory

is presented; experimental results are in excellent
agreement.
621.396.677.029.54 1605

Design Considerations for Directive Antennae-Arrays
at Medium-Wave Broadcast Frequencies, taking into
account the Final Radio-Frequency Amplifier Circuits.—
J. C. Nonnekens. (H F, Brussels, 1949, No. I, pp. 26—31.
In English.) The horizontal directivity of broadcasting
arravs is brieflv reviewed and the power distribution, as
determined from the impedance at the basc of the aerial,
is calculated. The gencral case of vertical aerials of
unequal heights, with mutual inductance, is analysed
and measurement methods are outlined. The practical
design of 4-terminal networks for matching and power
distribution is considered. Difficulties due to parallel
capacitance in the case of towers with high base imped-
ance are discussed, and possible antiparasitic devices for
inclusion in the r'nal amplitier are mentioned.

CIRCUITS AND CIRCUIT ELEMENTS

621.3.018.7 1606
Pulse-Sinewave Converter.  W. M. Cameron. ([Zlec-
rronics, March 1949, Vol. 22, No. 3, pp. 174..180.)

A pulse input produces a positive and a negative
exponential wave which are folded to produce a wave of
approximately sinusoidal characteristics. Design and

A.110

performance are discussed and a tvpical z-valve circuit
illustrated, in which a 30-\ pulse input provides a 17-\
peak-to-peak sinusvidal output of low harmonic content.

621.314.2.029.3 1621.317.754 1607

Audio Frequency Transformer Design.— C. I
Brockelsbv.  (Marconi Rev., Jan./March 1949, Vol. 12,
No. 92, pp. 1-11.) Analysis for the transformer ol a
wide-range a.i. absorption wattmeter.

621.316.726.078.3 1 621.306.615.142.2 © 538.569.4 1608

Frequency Stabilization of Microwave Oscillators by
Spectrum Lines : Part 2. J. L. G. de Quevedo & \W. V.
Smith. (J. appl. Phvs., Sept. 1948, Vol. 19, No. o,
pp. 831-830.) * The design of both narrow band high
stabilization and broad band lower stabilization spectrnm-
line discriminators is developed in a generalized form
applicable to various spectrum lines and cavity designs.
Comparison with experiment is made for two broad hand
discriminators utilizing the NH, 3,3-absorption line at
23870 Mc/s as the [requency determining element.
These discriminators, used with an amplificr of 2 ooo gain,
reduce drifts by factors of 250 and 1 000 respectively,
compared to an unstabilized tube.” Part 1, 2180 0l 1948.

621.318.572 1 518.5 1609
Rectifier Networks for Multiposition Switching.
D. R. Brown & N. Rochester. (Proc. Inst. Radio Lngrs,
W. & E. Feb. 1949, Vol. 37, No. 2, pp. 139-147.) 1948
1.R.I5. National Convention paper. For computers and
other applications where switching times <1 us are
required. Various types of network, including that using

the minimum number of rectifiers, are discussed.
Generalized equivalent circuits are derived.
621.318.572 : 621.396.822 1610

Spurious Signals Caused by Noise in Triggered Circuits.
Middleton. (See 1777.)

621.319.4 : 551.57 1 621.317.335 1611

The Effect of Humidity on the Calibration of Precision
Air Capacitors. L. H. Ford. (Proc. Iustn eleci. Ingrs,
Part I1I, Jan. 1949, Vol. 96, No. 39, pp. 13-16.) See
978 of April.

621.39 1612

1949 IR.E. National Convention Program.—({’roc.
Inst. Radio lkwngrs, W. & 1D, Feb. 1949, Vol. 37, No. 2,
pp. 160 178.) Abstracts are given of the following
papers read at the convention:—Syvmposium on Network
Theory, comprising (a) Modern Developments in the
Topologv of Networks, by R. M. Foster, (b) .\ Survey on
the Status of Linear Network Theory, bv E. A. Guillemin,
(¢) Recent Developments in Broad-Band Active Net-
works, by J. G. Linvill, and (d) General Review of
Linear Varying-Parameter and  Nonlinear  Circuit
Analysis, by W. R. Bennett. 27. A Mcthod of Synthe-
sizing the IResistor-Capacitor Lattice Structure, by
J. L. Bower, J. T. Fleck & I>. I'. Ordung. 28. Exact
Design of Bandpass Networks using » Coupled Finite-()
Resonant Circuits (n 3 and 4), by M. Dishal. 29.
Network Approximation i the Time Domain, by W. H.
Huggins.  30. The Design of Frequencyv-Compensating
Matching Sections, by V. TRumsev. 31. Amplifier
Synthesis through Conformal Transformations, by D. L.
Trautman, Jr, & J. M. Pettit.  47. Tmpedance Curves
for Two-Terminal Networks, bv E. L. Michaels. 48. An
Analysis of Triple-Tuned Coupled Circuits, by N. W.
Mather.  39. The Bridged Parallel-Tee Network [or
Suppressed-Carrier Servo Systems, by €. F. White.
50. Transient Response of Linear Networks with
Amplitude Distortion, by M. J. Di Toro. 52. Sub-
miniaturization of I[.F. Amplifiers, by G. Shapiro &
R. L. Henrv. 33. New Applications of a Four-Terminal
Titanate Capacitor, by A. A. Pascucci. 54. Frequency-
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Control Units, by A. Ii. Miller. 55. The Tvpe 5811
and Type 5807 Tubes—the Smallest Commercial Pentode
Amplifiers, bv L. G. Hector & H. R. Jacobus. 68.
G Curves as an Aid in Circuit Design, by K. A. Pullen.
69. A Direct-Coupled Amplifier emploving a Cross-
Coupled Input Circuit, bv J. N. Van Scoyoc & G. F.
Warnke. 70. Annular Circuits for High-Power Multiple-
Tube Generators at V.H.F. and UH.F., by D. H. Preist.
71. Considerations on Electronic Multicouplers, by
W. R. Aylward & E. G. IFubini. 73. Speed of Llectronic
Switching Circuits, by E. M. Williams & D. F. Aldrich.
76. An Electromechanical Strain-Gage Multiplier, by
C. H. Woods, E. St. George, L. Isenberg & A. C. Hall.
86. A High-Efliciency Sweep Circuit, by B. M. Oliver.
93. High-Power Sawtooth Current Synthesis from
Square Waves, by H. E. Kallmann. g94. Comparison
of the LC Toroidal Iilter with the Parallel-Tee Feedbaclk-
Amplifier Filter, by A. J. Stecca. g95. A Peak-Selector
Circuit, bv M. J. Parker. 96. A Low-Frequency
Svnchronized Sawtooth Generator providing Constant

Amplitude Sweep with Aperiodic Svnchronization
Input, by P. Yaffec. 97. Regenerative \mplifiers, by
Y. P. Yu. 98 A Rectifier Filter Chart, by R. Lee.

121. Aspects of Double-Stream Amplifiers, by J. R.
Pierce; W. B. Hebenstreit; A. V. Hollenberg. 135. An
Analysis of Oscillator Performance under Varying
Load Conditions and an Electronic System for Automatic
Load Compcensation, by E. Mittelmann. 136. Low-
Power Wide-Tuning-Range U.H.F. Oscillators, byv
F. J. Kamphoefner & J. M. Pettit. 137. Reactance-
Tube Modulation of Phase-Shiit Oscillators, by F. R.
Dennis & . P. Telch. 138. A Low-Distortion Audio-
Frequency Oscillator, bv C. W. Clapp & C. L. Hackley.
139. An Automatic-Frequency-Control Svstem for
Mechanically Tuned Oscillators, by J. G. Stephenson.
Titles of other papers are given in other sections.

621.392 1613

The Duality between Interlinked Electric and Magnetic
Circuits and the Formation of Transformer Equivalent
Circuits.—E. C. Cherry. (Proc. phys. Soc., 1st Feb. 1949,
Vol. 62, No. 350B, pp. 10o1—-171.) Discussion of the
conditions under which equivalent circuits exist for cir-
cuits containing impedances and transformers, and of
rules for the formation of equivalent circuits. .\ physi-
callv realizable equivalent circuit does not exist if the
given magnetic circuit is non-planar. TUnder certain
conditions the process may be reversed and the im-
pedances in a circuit may be coupled bv a suitable
transformer so that the wvarious current and voltage
constraints are unaltered.

621.392 1614

Properties of some Wide-Band Phase-Splitting Net-
works.—D. G. C. Luck. (Proc. Inst. Radio I ngrs,
W. & L., Feb. 1949, Vol. 37, No. 2, pp. 147-151.) Dis-
cussion of passive networks producing polvphase output
from single-phase input. The properties of simple
branch circuits are considered, and an expression is
derived {for the phase ditference produced between
branches, as a function of frequency. This expression
facilitates direct circuit design from required per-

formance. General performance and design curves are

included.

621.392 1615
Thévenin’s Theorem.—‘‘ Cathode Rav’. (Wireless

World, March 1949, Vol. 55, No. 3, pp. 109-112.) A
simple explanation, with applications to various network
calculations.

621.392.43 : 621.396.67.029.63 1616

The Design of Wide-Band Aerial Elements for 500-
600 Mc/s Ground Radar.—Westcott & Goward. (See
1596.)
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621.392.52 1617

Transmission-Line Filters.—I. K. Sandeman. (Wive-
less Engr, Jan. 1949, Vol. 26, No. 304, pp. 11-25.) The
discussion is limited to filters using transmission lines
whose loss is negligible and whose lateral dimensions
are small compared with A. The treatment is thus not
normallv applicable to waveguides. Three general
types of filter are considered: («) lengths of line shunt-
loaded with short-circuited or open-circuited stubs
consisting of lengths of the same tvpe of line, (/) lengths
of line series-loaded with short-circuited or open-
circuited stubs, and (¢) two electrically uncqual lengths
of the same tvpe of line in parallel. Although the image
impedances are different, the pass bands of filter sections
constituted by lines shunt-loaded with shorted stubs
are the same as those of lines series-loaded with open
stubs. Similarly the pass bands of lines shunt-loaded
with open stubs are the same as those of lines scries-
loaded with shorted stubs. The relevant formulae are
developed, using matrix theorv. Pass and attenuating
bands are shown graphically.

621.392.52 1618
Filters and Filter Problems.—I. Locher. (Bul/l.
schweiz. elektrotech. Ver., 21st Sept. 1946, Vol. 37, No. 19,
PP 559-508. In German, with French summaryv.)
General discussion of the present state of the art.

621.392.52 : 621.392 267 1619
Paralleled-Resonator Filters. —]. R. Pierce. (Proc.
Inst. Radio I'ngrs, W.& [, Feb. 1949, Vol. 37, No. 2,
pPpP. 152-155.) Discussion of microwave filters in which
input and output waveguides arc connected by a number
of resonators, each coupled directly to both waveguides.
Signal components of different frequencies can pass
from the input to the output largely through ditferent
resonators. An experimental filter is described.

621.396.611.1 1620

Resonance Curves of Forced Oscillations excited by
Disturbances with Frequency-Dependent Amplitude.
M. Pasler. (Ann. Phys., Lpz., 20th Sept. 1948, Vol. 4,
Nos. 1/2, pp. 1-13.}) Discussion for a mechanical oscilla-
tory system subjected to a force whose amplitude is
proportional to the nth power of the frequency. Results
are given for n = o, T .. 4. The analysis can be applied
to oscillations in an electrical circuit.

621.396.611.4 1621
On the Excitation and Coupling of Cavity Resonators.
J. Bernicr.  (Ann. Radioélect.,, Jan. 1949, Vol. 4,

No. 15, pp. 3—11.) Starting from Maxwell’s equations,
methods of exciting and of coupling cavities by means
of conduction currents in loops or probes are discussed,
and also the interaction of cavities with periodic con-
vection currents due to electron beams traversing the
cavities. The results of Bethe (706 of 1945) for ditfrac-
tion by small holes are applied to («) the excitation of a
cavity by an e.m. ficld entering the cavity through a
circular hole, and () the coupling of two cavities by a
circular hole in their common wall. Practical formulae
are given which allow numerical calculation for cases in
which the relative value of the e.in. field in an ideal cavity,
with neither loop, probe, hole nor electron beam, is
known in the neighbourhood of the point where the
excitation or coupling device is to be located.

621.396.611.4 : 621.317.336 1622
On the Measurement of Cavity Impedance.—l{ansen
& Post. (See 1719.)

621.396.615 : 621.385.029.63/.64 1623

Travelling-Wave Valves as Oscillators with Wide-Band
Electronic Tuning.—Doehler, Kleen & Palluel. (See 1830 )
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621.396.615.020.3 1624
Study of a RC Audio-Frequency Oscillation Generator.
E. Divoire. (HF, Brussels, 1949, No. I, pp. 5-I5. In
French.) Theory is given for the Wien-bridge oscillator
with automatic regulation by means of a small in-
candescent lamp. If the components of the bridge and
its associated amplifier are suitably chosen, such oscil-
lators can have purity and stability characteristics at
a.f. comparable or cven superior to those of resonant-
circuit oscillators. Experimental results confirm the

theoretical calculations.

621.396.615.17 : 621.317.755 1625
The Miller Time Base.—B. H. Briggs. (R.S.G.B. Bull.,

June 1947, Vol. 22, No. 12, pp. 198 202)) Discussion

of the basic circuit and various derivatives.

621.306.645 1626

Square-Wave Analysis of Compensated Amplifiers.
P. M. Seal. (Proc. Inst. Radio Engrs, W. & E., Jan. 1949,
Vol. 37, No. 1, pp. 48-58.) The theorctical responsc of a
single-stage compensated video amplifier to square-wave
and sinusoidal inputs is found. H.f. compensation
is obtained by a shunt peaking coil, and 1.f. compensation
by a RC network, in series with the anode load resistance.
Output wave shapes for tvpical operating conditions
are shown. [xperimental verification has been obtained
for a Lf. amplifier.

621.396.645 1627

Theory of the Superregenerative Amplifier. L. Rich-
man. (Proc. Inst. Radio Lugrs, W. & E., Jan. 1049,
Vol. 37, No. 1, pp. 20-33.) A very general solution is
obtained mathematically for the superregenerative cir-
cuit, by regarding it as an oscillatory circuit which in-
cludes a resistance varying with time from a positive to a
negative value. An ideal control-voltage waveform 1s
deduced, approximations to which may be obtained in
practice. For this waveform the minimum realizable
static bandwidth is 0.89 times the control {requency.

621.396.645 1628
Design of Resistance-Capacity Coupled Amplifiers.
H. Mayr. (Miciotecnic, Lausanne, Dec. 1948, Vol. 2,
No. 6, pp. 245 248. In Lnglish.) Theoretical analysis
using an equivalent circuit, applicable to such amplifiers
of any bandwidth and centre [requency. The impedance
of by-pass capacitors is neglected | a correction for this

can he made.

621.396.645 1629

Amplifier Problems for Ultra-Short Waves. —W.
Sigrist. (Bull. schweiz. elektrolech. Ver., 12th Jan. 1946,
Vol. 37, No. 1, pp. 5—22. In German, with French
summarv.) \ detailed examination of the relations
between clectron beam concentration and valve geo-
metry and construction, as alfecting amplification
factor, limiting wavelength and efficiency.

621.396.645 : 621.385.032.24 1630
Practical Notes on Grid Current and Neutralisation.
Dickson. (See 1831.)

621.396.645.020.62/.63 : 621.390.822 1631

On the Reduction of the Effect of Spontaneous Fluctua-
tions in Amplifier Valves for Metre and Decimetre Waves.

M. ]. O. Strutt & A. van der Zicl. (Physica, 's Grav.,
Dec. 1943, Vol. 10, No. 10, pp. 823-820. In German.)
Turther discussion, with special reference to the optimum
detuning of the input circuit of an amplifier. For long
abstract of main paper, see 749 ol 1945.

621.396.662.020.64 : 621.315.61 1632
Attenuator Materials for Microwaves.—Teal, Rigterink
& Frosch. (See 1691.)

Ari2

621.390.09  621.317.7 1633

Standardised Super High-Frequency Components and
Instruments.— (/2ugineer, Lond., 4th Feb. 1949, Vol. 187,
No. 4854, pp. 143-T44.) Special matching features are
incorporated to prevent confusion; female types of
connection are used for power outputs and male for
power inputs. Wavemncters, attenuators, bolometers,
matching stubs, crystal units, adjustable loop probes,
fixed probes, tuning plungers and connectors are all
briefly discussed.

621.396.69 1634

1949 Components Exhibition, Paris.—(Radio prof.,
Paris, Feb. 1949, Vol. 18, No. 170, pp. 16-23, 25; Toute
la Radio, \pril 1940, Vol. 16, No. 134, pp. 115-122; I".S. F.
pour Tous, March & April 1949, Vol. 25, Nos. 245 & 246
pPp. 99-101 & 143-146.) Descriptions of novelties and
exhibits of particular interest or merit.

621.397.645 1635

On the Design of Television Intermediate-Frequency
Amplifiers.  J. Sokolov. (Bull. schweiz. elektvotech.
Ver., 24th Aug. 1946, Vol. 37, No. 17, pp- 509-514. In
German, with Iirench summary.) \ very wide pass band
is required and the phase variation of the signal with
frequency should be as ncarly linear as possible. Taking
these conditions into account, the necessary formulae for
complete design calculations are deduced; a numerical
example is given.

621.392.029.60.4 1636
Principles of Microwave Circuits. [Book Review -
C. G. Montgomery, R. H. Dicke & E. M. Purcell (Eds).
McGraw-Hill, London, 486 pp., 36s. (Wireless Engr,
Jan. 1949, Vol. 26, No. 304, p. 37.) Vol. 8 of the M.I.T.
Radiation Laboratory series. The field equations of
waveguides are discussed  very generally; waveguide
clements (irises etc.) and cavities are considered. Much
space is given to the matrix algebra of the general net-
work and to equivalent network theory. See also 1016 of

April (Ragan).

621.396 : 518.3 1637
Technische Nomogramme. Book Review]—H. [.
Schultze. Ingenicurbiivo fiir Nomographie und FTern-
meldetcchnik, Minchen, 1948, 71 nomograms, 26 DM
(Elektron Wiss. Tech., Feb. 1949, Vol. 3, No. 2, p. 88,)
Abacs for calculations relating to oscillatory circuits,
filters, amplifiers, transiormers, coils, tracking, etc.

621.396.045

Vacuum Tube Amplifiers. Book Review|—G.
Valtev, |r, & H. Wallman (Eds). AMceGraw-Hill, London,
743 Pp.. £3. (Wireless IZngr, Jan. 1949, Vol. 26, No. 304,
pp- 37-33.) Vol. 18 of the M.T.T. Radiation Laboratory
series. The book necessarily includes much well-known
material, but also contains much not previously published,
such as pulse-responsc curves of band-pass amplifiers
and some items concerning d.c. amplitiers. The treat-
ment is essentiallyv practical.

1638
E:

GENERAL PHYSICS

53 1639

1949 IR.E. National Convention Program.—(/roc.
Inst. Radio Lngrs, . & [2., Feb. 1949, Vol. 37, No. 2,
pp- 160-178.) Abstracts are given of the following papers
read at the convention :—Symposium on Nuclear Science,
comprising (a) The Fundamental Particles, by D. J
Hughes, (/) The Detection and Measurement of Nuclear
Radiation, by H. I.. Andrews, (¢) The Etfects of Ionizing
Radiation on Tissue, by J. P. Cooney, and (d) The
Application of Nuclear Radiation to Industry, by J. R.
Menke. go. Geometrical Representation of the Polariza-
tion of a Plane Llectromagnctic Wave, by G. A. Des-
champs. 122. On the Theory ol Axial Symmetric Elec-
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tron Beams in an Axial Magnetic Field, by A. L. Samuel.
123. Electron Beams in Axial Symmetric Magnetic and
Electric Fields, bv C. C. Wang. Titles of other papers
are given in other sections.

53.081 + 621.3.081 1640

Some Units in the Giorgi System and the C.G.S.
System.—E. Hallén. (Rungl. tekn. Hégsk. Handl.,
Stockholmi, 1947, No. 6, 44 pp. In English.) In the
Giorgi system, corresponding electric and magnetic
quantities have dimensions differing by a velocity.

All factors of conversion to the Sommerfeld c.g.s.
system are powers of 10, and are tabulated.

537.521 1641
Electronic Interaction in Electrical Discharges in Gases.
J. H. Cahn. (Phvs. Rev., 15th Jan. 1949, Vol. 75,

No. 2, pp. 293-300.)

337.523.3:621.396.823 1642

Radio Influence from High-Voltage Corona.—Slemon.
(See 1780.)

537.323.4.020.64 1643

Oscillographic Observations on Ultra-High-Frequency
Sparks.—W. A. Prowse & W. Jasiiski. (Nafure, Lond.,
15th Jan. 1949, Vol. 163, No. 4133, pp. 103-104.) Trac-
ings show the collapse of field in a resonator energized
at 2 800 Mc/s, during breakdown of irradiated hydrogen,
nitrogen and O\ygen at atimospheric pressure in a r.4-cm
gap. With mid-gap irradiation, abruptness of break-
down is compalabh, to that with d.c. Breakdown stress
1s independent of rate of voltage rise and location of
irradiation. See also 361 of February (Cooper & Prowse).

537.525 1 538.551.25 ) ) . 1644
Plasma-Electron Oscillations.— T. R. Neill. (Nature,
Loud., 8th Jan. 1949, Vol. 163, No. 4132, pp. 59 60.)

Experiments using a specially designed tube with a
straizht wire filament and movable probes confirin the
existence of plasma-electron vibrations and v.m. of
primary electron beams passing through a small volume
close to the cathode, as suggested by Armstrong (2500
of 1948). The relationship between the bunching para-
meter VEA T and the bunching distance d has ap])l’O\f
imately the lincarity predicted by Webster (908 of
1940) in a partlicular case. I being the tube voltage,
A the vacuum wavelength of the oscillations and I the
amplitude of response of the resonator with the probe
at the bunching point.

538.3:517.54 1645

Application of Conformal Representation to Wave
Fields. H. H. Neinke. (Z. angew. Phvs., Jan. 1949,
Vol. 7, No. 6, pp. 245 252.) By means of conformal
representation, the inhomogencous plane wave between
two surfaces of relatively general form is transformed
to a plane wave between two parallel planes with an
intervening inhomogeneous diclectric. Maxwell’s equa-
tions for this wave then give an infinite system of lincar
ditferential equations of the second order with an
infinite number of unknown functions of a variable.
Convergence considerations for these functions show
that the problem can be treated with sufficient accuracy
with only two {functions. This makes it possible to
develop a svstematic step-byv-step approximation method
for the wave field of such inhomogeneous systems, start-
g from the c.s. field, which in most cases is a satisfactorv
first approximation.

538.3:531.314.2 1646

An Extension of Lagrange’s Equations to Electro-
magnetic Field Problems.—P. D. Crout. (]. appl
Piys., Nov. 1948, Vol. 19, No. 11, pp. 1007-1019.) If
in a given problem a sufficiently close approximation
to the instantaneous clectric field can be obtained by a
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linear combination of chosen ‘current modes’, whose
cocfficients are fuunctions of time and of generalized
coordinates, then Lagrange’s cquations are satisfied
if the kinctic and potential energies are replaced by the
magnetic and electric encergies respectively. In certain
cases the generalized coordinates can be considered as
charges which have flowed around the various meshes
of a lumped network whose Kirchhoff voltage equations
are identical with the Lagrange cquations. This lumped
network is therefore an equivalent network whose
accuracy depends on the current modes chosen. The
method has been applied to the design of complex
echo boxes ; other h.f. applications arc indicated.

538.566.029.64 : 53.087.3 1647

Experiments in Electromagnetic Optics.— . Carrara,
P. Checcucci & M. Schaffner. (Alia Frequenza, Dec.
1948, Vol. 17, No. 6, pp. 243-256. In Italian, with
English, French and German summaries.) .\ description
of apparatus and methods for observation of inter-

ference, circular polarization and double refraction
with centimetre waves.
549211 537.533.8 1 537.525.92 1648

Space Charge Effects in Bombardment Conductivity
through Diamond.—R. R. Newton. (Phys. Fev., 1sth
Jan. 1949, Vol. 75, No. 2, pp. 234-246.) A tentative
theory is given and found to agree reasonably well with
experiment. Suggestions for 1ntmc work arc included.

621.39.001.11 : 621.396.822 1649

Communication in the Presence of Noise. C. L.
Shannon. (Proc. [usi. Radio Fngrs, W. ", Jan.
1949, Vol. 37, No. 1, pp. ro-21.) Messages and the
corresponding signals are represented geometrically as
pointsan two ‘ function spaces’. The modulation process
is regarded as a mapping of one space into the other.
Results  concerning  expansion  and compression  of
bandwidth and the threshold etfect are deduced.  For-
mulae are found for the maximum rate of transmission
of binary digits over a svstem subject to various types
of noise. Ideal svstems which transmit at this maximum
rate are discussed. The number of binary digits necessarv
for satisfactory transmission of a continuous souice
1s also calculated. See also 1361 of Mav.

621.396.029.64 : 53 1650

The Physical Applications of Microwaves. -]. B.
Birks. (/. Brit. Instn Radio Engrs, Jan. 1949, Vol. o,
No. 1, pp. 10-28.) Discussion of : (a) the principles
and experimental methods used in the study of e.m.
properties of materials at microwavelengths, (b) the
diclectric properties of solids and liquids, including
polar solutions, (¢) the magnetic properties of solids,
and (d) the absorption spectra of gases.

GEOPHYSICAL AND EXTRATERRESTRIAL

PHENOMENA
523.7 1651
Recent Results of Solar Investigations.—\V. Nlenzel.
(Elektron Wiss. Tech., Feb. 1949, Vol. 3, No. 2, pp.

55-061.) Solar problems still unsolved include the origin
of sunspots, their magnetic fields and relatively regular

period, the general solar magnetic field, and solar
r.f. radiation.
523.72 1652

1949 I.R.E. National Convention Program.—(/’roc.
Inst. Radio I'ngrs, W’ E., Feb. 1949, Vol. 37, No. 2,
pp- 160 178.) Abstracts arc given of papers read at
the convention, including:-—89. On the Origin of Solar
Radio Noise, by A. V. Haeft. Titles of other papers
are given in other sections.
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523.746 - 523.72 1653

Sunspots, Radio-Fading, and Radio-Noise.— 1. Spencer
Jones. (Not. Proc. vov. Instn, 1948, Vol. 33, No. 153,
pp- 637-648.) Discussion of the nature and character-
istics of sunspots, flares, etc. and their association with
magnetic storms and r.f. solar radiation. The importance
of the solar corona is emphasized.

523.746 1 550.385 1654

Giant Sunspot and Geomagnetic Storm.—(Nature,
Lond.. 5th Feb. 1949, Vol. 163, No. 4136, pp. 203-204.)
A Dbipolar group of sunspots of size 2 300 millionths of
the sun’s hemisphere had central meridian passage on
22nd Jan. 1949. A severe magnetic storin associated
with aurora began suddenly on 24th Jan. There is so
far little evidence of any large associated solar flare.

538.12 1 521.15 1655

Magnetic Fields of the Heavenly Bodies.— H. von
Kliber. (Elektion Wiss. Tech., Feb. 1949, Vol. 3, No. 2
pp- 45 54-) General discussion, with special reference
to the Zeeman cffect, sunspot phenomena, magnetic
field of the sun and of the fixed stars, and Blackett's
theory (3112 of 1947).

550.38: 52L.15 1656

Non-Uniformity of the Earth’s Rotation and Geo-
magnetism.—W. M. EIlsasser. (Nature, Lond., 35th
March 1949, Vol. 163, No. 4140, pp. 351-352.) Studyv
of the secular variation of the carth’s magnetic field
suggests that the loss of, and irregularities in, the
angular momentum of the earth are due to changes in
the liquid core, rather than to the frictional effect of
oceanic tides.

550.385:523.746.5 1657

On the Variation, during the Solar Cycle, of the Period
and Extent of the Recurrence of Magnetic Storms.
12, Thellier & O. Thellier. (C. R. Acad. Sci., Paris,
21st Feb. 1949, Vol. 228, No. 8, pp. 701-703.) Magnetic
storms with sudden commencements show no evidence
of recurrence at 27-dav intervals, whereas those starting
gradually show a definite tendency to recur. Study of
328 storms of the latter type show that variation of the
recurrence period is certainly not great. The extent
of the recurrence is most strongly marked in the decreasing
phase of the cycle.

551.510.52 : 621.396.11 1658
A Theory on Radar Reflections from the Lower
Atmosphere. -Cordon. (See 1761.)

551.510.52 : 621.390.1T 1659
Theory and Practice of Tropospheric Sounding by
Radar. Friend. (See 1700.)

551.510.535 1660
Comparison of Ionospheric Data from Antipodal
Points.—(/. Franklin Insl., Jan. 1949, Vol. 247, No. 1,
pp. 64-65.) The two most suitable existing stations
for such comparison are Watheroo, \Western Australia,
and Baton Rouge, Louisiana. A statistical comparison
shows that Baton Rouge conditions can be predicted
nearly as efficiently from Watheroo data as from Baton
Rouge data. Watheroo data can be used to predict
Brisbane conditions with similar efficiency ;  this is
probably because the difference in longitude between
Watheroo and Brisbane is nearly equal to that between
Baton Rouge and the antipodal point of Watheroo.

551-510.535 1661
The Ionosphere over Mid-Germany in January 1949.
Dieminger. (Fernmeldetech. Z., Feb. 1949, \ ol. 2, No. 2,
pP. 44.) An account of features of special interest,
with graphs of the diurnal varation of the monthly

A TTy

mean values of the critical frequencies and heights of
the different layers, as determined at the Institute for

Tonosphere Research, lindau iiber Northeim. See also
1475 of Mav.
5351.510.535 1662

Note on Night-Time Phenomena in the Fe-Region at
Brisbane. G. de V. Gipps, D. 1. Gipps & H. R. Venton.
(/. Coun. sci. industv. Res. lust, Aug. 1948, Vol. 21
No. 3, pp- 215 221.) (#,f) records made on the multi
frequency recorder at Indooroopillv reveal departure
from normal [,-laver formation at night. Possible
ionospheric configurations for producing these abnoi-
malities are discussed.

3531.5710.535 1663

Evidenze of Horizontal! Motion in Region F. Ioniza-
tion.. -W. |. G. Beynon. (Nature, Lond., 1th Dec. 1948,
Vol. 162, No. 4127, p. 887) lrrezularities in the T,
layer near the midpoint of the path, detected by means
of signals received at Slough {rom a transmitter at
Zeesen, g9go km east of Slough, were observed 60- 75

minutes later overhead. 1\ jo-minute delav would
require a horizontal motion of 430 km hr. See also
1664 below.

551.510.535 1664

Short-Period Changes in the F Region of the Iono-
sphere. G. H. Munro. (Nalure, Lond., 4th Dec. 1948,
Vol. 162, No. 4r27, pp. 886-5%7.) An account of
observations during the period November 1gy7-May
1948 to detect horizontal movements in the ionosphere.
Signals from a group of three svnchronized and suitably
phased transmitters were received at one or more of
three points, the locations being chosen to provide
eight possible combinations for checking uniformity of
motion. Clearly defined changes in echoes from the F
region showed time difterences at the three receiving
points indicating a horizontal velocity of 3.9 miles min
in a direction 60°E of N. Time differences also occurred
in quasiperiodic variations in the “split’ observed at
one receiving point in the echo records for the three
transmitters. See also 1663 above.

551.510.535 1 525.624 1665
Lunar Variations in the Principal Ionospheric Regions.
D. F. Martyn. (Nature, Lond., 1st Jan. 1949, Vol. 163,

No. 4131, pp- 34-36.) Vertical tidal air movements do

not account for the semi-diurnal variations in ionosphere

characteristics.  From consideration of the electro-
dvnamic forces brought into play by horizontal air
movements, a semi-diurnal tilting motion about an axis

corresponding to the parallel of latitude at about 33

is deduced, with oscillations which are out of phase on

opposite sides of the axis. E-layer height measurements
confinin this. F-laver variations show no consistent
phase difference between high and low latitudes, but
this can be explamed by the electrical connection between
the lavers. In the F region tidal air motions may be
relativelv weak, so that ionospheric variations would be
influenced by the stronger low-latitude eftects in the

I region, with results such as are found. Turther

support is also provided for the conclusion that the main

seat of the lunar magnetic variations is below the

E region. See also 1053 of April and back references.

551.510.535 : 621.396.1¢ 1666
The Radio Amateur and Upper Atmosphere Research.
O. P. Ferrell. (CQ, Feb. 1949, Vol. 5, No. 2, pp. 25 27..
-7.)  Discussion of sporadic-E clouds and the part that
radio amateurs, operating at frequencies in the 50-Mc/s
band, can play in locating them. Observations of marked
sporadic-E clouds for two days in 1948 are discussed in
detail.  See also 3117 of 1948 and 3410 of 1948

(Revirieux : Lejay).
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551.551 : 621.396.11 1667
The Problem of Diffusion in the Lower Atmosphere.
O. G. Sutton. (Quart. J. R. met. Soc., Julv/Oct. 1947,
Vol. 73, Nos. 317/318, pp. 257-276. Discussion, pp.
276-281.) A detailed discussion, including the conjugate
power-law theory of eddy diftusion which was applied
by Booker to the problem of superrefraction (1159 of

April and back references).

351.553.11 : 621.396.11 1668

Sea Breeze Structure with Particular Reference to
Temperature and Water Vapour Gradients and Associated
Radio Ducts. —R. W. Hatcher & J. S. Sawyer. (Quart.
J. R.met. Soc., July/Oct. 1947, Vol. 73, Nos. 317/318,
PP 391-406.) Marked superrefraction occurs when dry
air is heated over land and drifts out over cooler sea.
The programme of observations here discussed was
undertaken because lack of knowledge of sea brecze
structure hindered the development of an adequate
theory of such superrefraction. Hygrometer readings
were taken at vertical intervals of a few hundred feet
and horizontal intervals of a few miles near the coast
in the Madras district. Results are shown graphically
and discussed. The existence of a surface radio duct, as
suggested by Booker, is contirmed, but the observations
do not indicate any elevated radio duct. See also 1159
of April (Booker) and back references.

1669
Whalley & Scoles.

551.578.1 : £621.396.9
Radar Observation of Heavy Rain.-
{See 1675.)

LOCATION AND AIDS TO NAVIGATION

534.88 1670

Use of Sonar in Harbor Defense and Amphibious
Landing Operations.—E. Klein & T. F. Jones. (Elect.
Engng, N.Y., Feb. 1949, Vol. 68, No. 2, pp. 107-114.)
Discussion of the development of ultrasonic ranging and
d.f. equipment. The ‘ Herald ’ equipment comprised a
station on the sea bed and a shore station. Remote
control of the training and tilting mechanisms for the
acoustic mirror was achieved with a step-byv-step trans-
mission. A common oscillator for receiver and trans-
mitter, of frequency 175 kc/s above that of the sound
beam, greatly simpliiied operation of the equipment.
Ultrasonic beacons for guidance of assault craft trans-
mitted for 12 hours in the band 17-25 kc/s and then
automatically tlooded and sank.

1671
with Lead Sulphide

535.61-1T5 1 621.383
Infra-Red Location [of objects
Cells.—Ochmann. (See 1732.)

621.396.9 1672

1949 IR.E. National Convention Program.—(/roc.
Inst. Radio Engrs, W. & E., Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given ol the following
papers read at the convention:-—-Symposium on Radio
Aids to Navigation, comprising (a) The Ruadio Technical
Commission for Aeronautics—its Program and Influence,
by J. H. Dellinger, (b) Frequency Allocations to the
Aeronautical Services above 400 Mc/s, by V. I. Weihe,
(¢) Experimental Multiplexing of Functions in the
9601 660-Mc’'s Frequency Spectrum-—its Influence on
Weight and Complexity of Equipment, by P. C. San-
dretto & R. I. Colin, (¢) The Philosophy and Equivalence
Aspects of Long-Range Radio Navigation Systems, by
M. K. Goldstein, and (¢) The Future in Approach and
Landing Systems, by H. Davis. 92. A Forward-Trans-
mission Echo-Ranging Svstem, by D. B. Harris.
115. The Determination of Ground Speed of Aircraft
using Pulse-Doppler Radar, by I. Wolff, S. W. Seeley,
E. Anderson & W. D. Hershberger. 116. The Dimeal
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Aircraft Approach and Landing System, by L. B
Hallman, Jr. 117. Theoretical Aspects of Nonsyn-
chronous Maultiplex Svstems, by W. D. White.
118. Band-Pass Circunit Design for Very-Narrow-Band,
Verv-Long Range Direction-Finder Receivers to mini-
mize Bearing Error due to Receiver Mistuning, by M.
Dishal & H. Morrow. 119. Cryvstal Control at 1 000 Mc/s
for Aerial Navigation, bv S. H. Dodington. 130. V.H.F.
Airborne Navigational Receiver and Antenna System,
by A. G. Kandoian, R. T. Adams & R. C. Davis.
131. Certain New Performance Criteria for ILocalizer
and Glide-Slope Ground Installations, by P. k. Adams.
132. Phase and other Characteristics of 330-Mc/s Glide-
Path Systems, by S. Pickles. 133. Principles of Volume
Scan [for radar], by D. Levine. 134. The Control of
Resonance liffects on the Radio Bearings of an Aircralt
High-Frequency Direction Finder, by M. K. Goldstein.
Titles of other papers are given in other sections.

621.396.9 1673

Principle of Constant Path-Time Difference and its
Application in Radiolocation.—W. Stanner. (Elektion
Wiss. Tech., Feb. 1949, Vol. 3, No. 2, pp. 70-78)
Discussion of systems using (a) elliptical, (b) hyperbolic
isodromes.

621.396.9 1674

Position-Finding by Radio: First Thoughts on the
Classification of Systems.—C. [£. Strong. (/. Instn elect.
Engrs, Part 1, Jan. 1948, Vol. 95, No. 85, pp. 3I-35:
reprinted in Elect. Conunun., Sept. 1948, Vol. 25, No. 3,
pp. 278-285.) Full paper; long summary noted in 1039
of 1948.

621.396.9 : 551.578.1 1675

Radar Observation of Heavy Rain.—I!l. \Whalley &
G. J. Scoles. (Nature, Lond., 5th March 1949, Vol. 163,
No. y140, p. 372.) .Photographs of a radar p.p.i. screen
showing a belt of heavy rain passing over the Manchester
district are reproduced and briefly discussed.

621.396.9 1 551.594.0 1676

Location of Thunderstorms by Radio.—(Nature, Lond.,
8th Jan. 1949, Vol. 163, No. 4132, p. 75.) Brief discussion
of the British Meteorological Oftice storm-location net-
work. The apparatus used was described by Adcock &
Clarke (2779 of 1047). See also 1056 of April (Ockenden).

621.396.932 1677

The Application of Radar to the Science and Art of
Marine Navigation.—1>. G. Satow. (J. R. Soc. Awls,
25th Feb. 1949, Vol. 97, No. 47309, pp. 221-234.) General
discussion of the wav in which marine radar, developed
primarily for war purposes, has been adapted to assist
navigation in harbours and narrow waters, collision
prevention, position fixing, etc.

621.396.932 1678
The Decca Navigator System with Lane Identification.
(Engineer, Lond., 28th Jan. 1949, Vol. 187, No. 4853,
pp. 10o1-102.) The English and Danish chains cover an
area of 500 000 square miles; other chains in Scotland
and Western England are under construction. Lane
identification enables navigators entering the area of
coverage to determine a reference point. For this
purpose special transmissions take place at approximately
one-minute intervals. The identification meter is then
illuminated by the appropriate colour (red, green or
purple), and the pointer takes up a position {rom which
the corresponding decometer can be set. .\ vernier
arrangement gives greater accuracy of setting, particu-

larly at night.
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©21.396.933 1679

Developing an Indicator for HgS Equipment. R. T.
Croft. (]. Brit. Imstn Radio Lngrs, Feb. 1949, Vol. g,
No. 2, pp. 75-%1.) Description of a rotating radial
timebase for a p.p.i., with particular attention to the
design of detlection circuits for completc and sector
display. The basic circuits for the deflection amplitiers,
the c.r. tube supplics and the video amplifiers are also
considered.

629.13.014.57 : 621-526 1680

Automatic Pilots.— ]. C. Owen. (Elect. I'ngng, N.Y.,
June 1948, Vol. 67, No. 6, pp. 551-361.) Discussion of
the application of servomechanisms to aeroplane control.

MATERIALS AND SUBSIDIARY TECHNIQUES

5333.5 - 621.315.50 + 621.315.61 1681

1949 I.R.E. National Convention Program. (/’roc.
Inst. Radio I'ugrs, W. & I, Feb. 1949, Vol. 37, No. 2,
pp. 100-178.) Abstracts are given of the following
papers  read at  the convention: —Svimposium  on
Germanium  and  Silicon  Semiconductors, comprising
(a) Electrical Properties of Germanium and Silicon, by
K. Lark-Horovitz, (b) The Metallurgy ol Germanium
and Silicon Semiconductors, by J. H. Scatf, {¢) Theorv
of Rectitication, by F. Scitz, and (d) Physics of the
Transistor, bv W. H. Brattain. 356. Conductive Plastic
Materials, by M. A. Coler ; F. R. Barnet, A. Lightbody &
H. A. Perrv. 79. A Critical Survey of Methods of making
Ceramic-to-Metal Seals and their Use for Electron-Tube
Construction, bv K. P. Wellinger.  81. An Improved
Method of testing for Residual Gas in Electron Tubes
and Vacuum Systems, by 15. W. Herold. Titles of other
papers are given in other sections.

53537 1682

Theory of the Extinction of Luminescence of Organic
Phosphors.- B. Ya. Sveshnikov. (Zh. eksp. teor. Fiz.,
Oct. 1948, Vol. 18, No. 10, pp. 878-885. In Russian.)

535-37 1683

Dependence of the Intensity of the Luminescence of
ZnQ and ZnS-Zn on the Intensity of Excitation. -
F. 1. Vergunas & V. I'. Gavrilov. (Zh. eksp. teor. Fiz.,
Oct. 1948, Vol. 18, No. 10, pp. 873-%77. In Russian.)

535-37 1684
Contributions to the Study of the Photoluminescence
of Zinc Sulphide.—]. Saddy. (Jwn. Plys, Paris,
Julv/Aug. 1947, Vol. 2, pp. 414—455.) The suppressing
or enhancing effect of traces of metals of the Fe group
on the photoluminescence of Cu-activated ZnS is studied
and the principal formulae propnsed for the natural
decay of the phosphorescence of ZnS-Cu are discussed
theoreticallv and compared with experimental results.

537.228.1 1 549.514.51 1685

Calculation of the Piezo-Electric Constants of a-Quartz
on Born’s Theory.- B. D. Saxena & K. G. Srivastava.

(Indian f. Phys., Nov. 1948, Vol. 22, No. 11, pp.
175-482.)
538.23: 621.318.323.2 1686

Hysteresis and Eddy Currents in Coil-Core Stampings
in Weak A.C. Fields.—R. Feldtkeller. (Fernmeldetech.
Z., Jan. 10949, Vol. 2, No. 1, pp. 9 14.) Measurcment
results are presented graphically for various Si/Fe and
Ni/Fe allovs of German manufacture.

546.287 : 621.315.61

Silicones. Their Use in Electrical Technique. —G. de
Senarclens.  Bull. schweiz. elektrotech. Ver., gth March
1946, Vol. 37 No. 5, pp. 117--126. In French.) A general
account of the preparation and properties of silicone

1687
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liquids, greases. resins and varnishes, and their use for
insulation or lubrication, particularlv at relatively high
temperatures.

546.289 1 621.315.501.I7 : 537.311.33 1688
Interpretation of Dependence of Resistivity of Ger-

manium on Electric Field. —I. J. Ryvder & W. Shockley.

(Phys. Rev., 15th Jan. 19409. Vol. 75, No. 2, p. 310,

546.431.82 1 621.315.612 1689
Production and Investigation of BaTiO3 Single
Crystals.—H. Blattner, \W. Kanzig & \V. Merz. (Helr.

phys. Acta, 151h Feb. 1949, Vol 22, No. 1, pp. 35-05.
In German.) The investigations were concerned with
the behaviour of the dielectric constant, the specific
heat and the resonance frequency as functions of

temperature.  Results are shown graphicallv  and

discussed.

621.315.533 1690
On the Use of New Resistance Materials for Standard

Resistors. —\. Schulze. (Llektrotechnik, Berlin. Jan.

§

1949, Vol. 3, No. 1, pp. 2328} A detailed account of
measurements, extending over a period of about 1o
vears, of the values of various resistors of the Cu'Mn
group of materials, including manganin, novoconstant
(82.5% Cu, 12°, Mn, 1.5° Fe, 4% Al) and a Heusler
alloy 306, and also of Au-Cr and Ag-Mn resistors. The
allov 306 contains some Zn and has a temperature co-
efficient of resistance of less than 1 part in 10% per
17 C. The coefficients of the \u-Cr and Ag-Mn resistors
are of the same order. Curves and tables show the
variations of the ditferent resistors with time.

621.315.01 : 621.396.662.020.64 1691

Attenuator Materials for Microwaves.-G. K. Teal,
M. D. Rigterink & C. J. Frosch. ([ect. Engng, N.Y.,
Aug. 1948, Vol. 67, No. 8, pp. 754—757.) Homogencous
dielectrics  have serious drawbacks as attenuator

materials. The dielectric properties of inhomogeneous
solid lossv dielectrics such as silicon carbide dispersed
in porcelain, or graphite dispersed in phenol formal-
dehvde, are considered ; methods of reducing unwanted
reflections at the air/solid interface are discussed.
Resistor strips such as spraved nlms of graphite pig-
mented acrvioid or silicone can also be used.

621.315.612.011.5 1692
Electrical Properties of Ceramics. L. W. Lindsay &

L. J. Berberich. (Flect. [Engng, N.Y. Mav 1048,
Vol. 67, No. 5, p. 140.) Long summary of A.L.L.E.
paper. If the logarithm of the resistivity, dielectric

strength, or power factor be plotted against the reciprocal
of the absolute temperature, the graph consists of two
straight lines whose intersection determines a transition
temperature. Below this temperature, current flow
appears to be dominated by dielectric absorption: above,
by electrolytic conduction.

621.315.614 1693

Thermal Ageing Properties of Cellulose Insulation
Materials.—G. Malmlow. (Kungl. tekn. Hégsk. Handl.,
Stockholm, 1948, No. 19, 67 pp. In English. \ general
discussion with historical introduction and bibliography
of 56 references.

621.315.615.011.5 1694

Dielectric Strength of Liquids for Short Pulses of
Voltage.—h. A. Macfadyen & W. D. Edwards. (Nature,
Loud., 29th Jan. 1949, Vol. 163, No. 4135, pp. 17I--172.)
Measurements on ethvl alcohol and benzene indicate
an increase in their dielectric strength as the pulse
duration 1s reduced. IThe breakdown, once started,
becomes complete in about 1079 sec.
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621.315.615.011.5 1695
The Electric Strength of some Synthetic Polymers.—
W. G. Oakes. (Proc. Instn elect. Engrs, Part I, Jan.
1949, Vol. 96, No. 97, pp. 37-43. Discussion, p. 43.)
Results for the temperature range — 200" to ' 110° C are
discussed in the light of Trohlich’s electronic theory of
breakdown (2405 of 1947 and back references).

621.315.616.015.5 1696

A Note on Crystallite Size and Intrinsic Electric Strength
of Polythene.—D. W. Bird & H. Pelzer. (Proc. Insin
elect. Engrs, Part I, Jan. 1949, Vol. 96, No. 97, pp. 44- -45.)
Continuation of 764 of 1947 (Austen & Pelzer). No
significant difference is found between measurements on
quenched and unquenched polythene. Crystallite size
therefore appears to have little eflect on electric strength.

621.316.99 1697

The Behaviour of Earth Connections Subjected to
High Current Surges.—K. Berger. (Bull. schweiz.
elekirotech. Ver., 20th April 1946, Vol. 37, No. 8, pp. 197—
211. In German, with French summary.) The results
of measurements with various types of earth connection,
subjected to surges {rom 200 k\" to 8oo kV with currents
ranging up to 11000 A, arc shown graphically and
tabulated.

621.318.22 1698

The Permanent Magnet Steel * Ticonal’ and its
Application in Loudspeakers.—(Plilips fech. Commun.,
Aust., April 1948, No. 3, pp. 3-14.)

666.11 : 621.315.612.011.5 : 621.385 1699
Contributions to the Study of the Electrical Properties
of Glasses used in the Construction of Radio Valves.
P. Meunier. (Ann. Radiodlect., Jan. 1949, Vol. 4,
No. 15, pp. 5467.) Methods are described for in-
vestigating the variations of resistivity, loss factor,
diclectric constant and power dissipation with tempera-
ture and frequencv. The results obtained have im-
mediate practical application}in valve manufacture.

621.315.59 621.314.6 - 621.396.622 + 621.383 1700

German Research on Semi-Conductors, Metal Recti-
fiers, Detectors and Photocells. [l1300k Notice]—B.[.O.S.
Final Report No. 1751. H.M. Stationery Office, London,
46 pp., 5s. 6d.

MATHEMATICS

517.512.2 1701

A Clear Representation of the Spectral Distribution of
Periodic and Nonperiodic Phenomena.—F. A. Fischer.
(Fernmeldetech. Z., Jan. 1949, Vol. 2, No. 1, pp. 21- -23.)
A direct derivation of the Fourier integral for non-
periodic phenomena ; for the periodic case the integral
transforms into Fourier series.

517.65(083.5) : 621.396.67 1702
Iterated Sine and Cosine Integrals.—k. Hallén.

(Kungl. tekn. Hogsk. Handl., Stockholm, 1947, No. 12,

6 pp. In English.) The following functions relevant

to aerial theory are tabulated :

L
4

Ly (%) = Cuilx) + 1Sn() f* ¢

S

L(&)] «t

La#) = Curls) - iSa(®) f ”;[uzf)

A
where L(x) J“I ée )df.
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518.5 1703

1949 I.R.E. National Convention Program. -(Proc.
Inst. Radio IEngrs, V. & L., Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given of the following
papers read at the convention:— Symposium on
Electronic Computing Machines, comprising (a) Results
of Tests on the Binac, by J. W. Mauchly, (b) The Mark
III Computer, by H. H. Aiken, (¢) The IBM Type 604
Electronic Calculator, by R. Palmer, (d) Electrostatic
Memory for a Binary Computer, by F. C. \illiams,
(¢) Counting Computers, by G. R. Stibitz, and (f) Pro-
gramming a Computer for Playing Chess, by C. E.
Shannon. 37. A Dynamically Regencrated Memory
Tube, by J. P. Eckert, Jr, H. Lukotl & G. Smoliar.
38. An Electronic Dilterential Analvzer, by \. B. Macnee.
39. An Analogue Computer for the Solution of Linear
Simultaneous ligqnations, by R. M. Walker. 40. The
Electronic Isograph for a Rapid .\nalogue Solution of
Algebraic Equations, by B. O. Marshall, Jr. 41. A
Parametric Electronic Computer, by C. J. Hirsch.
Titles of other papers are given in other sections.

518.5 1704
Electronic Analog Computer.—H. R. Hegbar. (Elec-

tronics, March 1949, Vol. 22, No. 3, pp. 168..174.)
Results are accurate within 0.1°. Sets of simultaneous

differential equations with constant coefhcients can

be solved.

518.5 : 512.39 1705
An Electronic Method for Solving Simultaneous

Equations.—A. C. Hardv & E. C. Dench. (. opt. Soc.

Amer., April 1948, Vol. 38, No. 4, pp. 308 312.) For

solving equations in 3 or 4 variables arising in colour
printing. ~ Each individual variable is involved linearly
but the total degree equals the number of variables.
Solutions are obtained at the rate of about 1 ooo per
sec.

518.5: 517.0.14 1706
Electric Circuit Models of Partial Differential Equations.
G. Kron. (Elect. Engng, N.Y., July 1948, Vol. 67,

No. 7, pp. 672684.) Discussion of electrical models

developed to represent some of the basic linear partial

differential equations of mathematical physics. The
models can be used for all orthogonal curvilinear co-
ordinate syvstems and can represcut transient, sinusoidal,
or static fields. Particular equations thus represented
include: (a) Laplace’'s and Poisson’s cquations, (b) the
general scalar-potential and vector-potential equations,

(c) compressible fluid flow equations, (d) Maxwell’s

equations, (¢) the wave cquations of Schrodinger, and

(f) the basic equations of clasticity. The models can be

used to solve initial-value, boundary-value and charac-

teristic-value problems. Accuracy is within 1-5%.

518.5: 517.947.4 1707

An Electrical Potential Analyser.—5. C. Redshaw.
(Proc. Imstn wmech. Engrs, Lond., 1948, Vol. 159, War
Emergency Issuc No. 38, pp. 55-62. Discussion, pp.
62-80.) The analvser provides, in etiect, an electrical
analogy to the solution of Poisson’s and Laplace’s
equations when expressed in finite difference form. It
consists essentially of a square mesh, the nodal points
of which are interconnected by low-value wire resistances,
and a base. Corresponding points on the mesh and
base are connected through high-value resistances. A
mesh separation of 1/12 of the side length is satisfactory.

517.564.3(083.5) 1708

Tables of the Bessel Functions of the First Kind.
Book Review]—Harvard University Press, Cam-
bridge, Mass.; Oxford Universitv Press, I.ondon, 1948,
55s. each volume. (Nafure, Lond., z9th Jan. 1949,
Vol. 163, No. 4135, p. 152) Vols. 7 10 of the tables
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compiled by the staff of the Computation Laboratory,
Harvard, covering orders 1o0-39. For orders above 15,
a uniform interval of o.or is used for the argument.
Vols. 3—6 were noted in 463 and 1396 of 1948.

518.2 1709

Five-Figure Tables of Natural Trigonometrical Func-
tions. | Book Review|—H.M. Nautical Almanac Office.
H.LL Stationery Office, London, 1947, 124 pp., 138
(Nature, Lond., sth March 1949, Vol. 163, No. 47140,
p. 347.) An auxiliary table gives values of the cotangent
for every sccond of arc up to 7° 30°. The main table
gives values of the sine, tangent, cotangent and cosine
at ro-second intervals.

MEASUREMENTS AND TEST GEAR

531.76 : 68r.11 1710

A Watch Rate Recorder. -H. G. M. Spratt. (FElec-
tronic I'ugng, Feb. 1949, Vol. 21, No. 252, pp. 39-44.)
The amplified ticks of the watch under test actuate a
printing bar and are recorded on a paper chart, which
is driven at a constant known rate by a power source
whose frequency is derived from a quartz oscillator.
Circuit diagrams are given, together with detailed
examples of the use of the instrument. Sce also 1669

of 1943 (Mackay & Soule) and 2838 of 1948 (van
Suchtelen).
531.761 1711

Time Service Equipment at the Dominion Observatory.
G. A. Eibv. (N.Z. J. Sci. Tech., Mav 1948, Vol. 29,
No. 6, pp. 296-308.) The electrical wiring and relay
system for this service is described, with photographs
and circuit diagrams of certain parts of the equipment.

The development, present capabilities and possible

extension of the service are considered.

621.3.018.4(083.74) 1712
Microwave Frequency Standards.—B. F. Husten &

H. Lyons. (Flect. Engng, N.Y., May 1948, Vol. 67,
No. 5, pp. 430-439.) Long summary of A.LLE.E. paper.
Discussion of a new National Bureau of Standards

service providing frequency measurements and calibra-
tions of frequency meters or voltage sources.  The
standard frequencices are derived from a primarv 1oo-kc/s
standard, accurate to 1 part in 710% by frequency
multiplication, conversion, and harmonic selection.

621.317 1713

1949 ILR.E. National Convention Program. (/roc.
Iust. Radio Engrs, W. & E., Feb. 1949, Vol. 37, No. 2,
pp. 160-178) \bstracts are given of the following
papers read at the convention: 12. Measuring the
Efficiency of a Superheterodyne Converter by the
Input-Impedance Circle Diagram, by H. A. Wheeler &
D. Dettinger. 13. Electrolytic-Tank Measurements for
Microwave Delay-Lens Media, bv S. B. Cohn. 14. A
Michelson-Type Interferometer for Microwave Measure-
ments, by B. \. Lengyel. 15. Impedance Instrumen-
tation for Microwave Transmission Lines, by P. \.
Portmann. 16. \ Broad-Band High-Power \icrowave
Attenuator, by H. J. Carlin. 17. An Absolute Method
for Measuring Microwave Power of Low Intensity, by
H. Herman. 2r1. The Mecasurement of Nonlinear Dis-
tortion, by A. P. G. Peterson. 32. An Impulse Generator-
Electronic Switch for Visual Testing of \Vide-Band
Networks, by T. R. Finch. 33. A 50-Mc/s Wide-Band
Oscilloscope, by A. M. Levine & M. Hoberman. 34. A
Timing-Marker Generator of High Precision, by R. C.
Palmer. 35. The Evaluation of Specifications for
Cathode-Rayv Oscillographs, by P. S. Christaldi. 51.
Spectrum Analysis of Transient-Response Curves, bv
H. A_Samulon. 73. An A M. Broadcast Station Monitor,
by H. R. Summerhaves, Jr. 99. High-Impedance

A118

Millivolt Measurements above 5 Mc/s, by W. K. Volkers.
ror. A Wide-Band Audio Phasemeter, bv J. R. Ragaz-
zini & I.. A. Zadeh. 102. A Device for Admittance
Measurements in the 50-300-Mc/s Range, by W. R.
Thurston.  103. An Improved R.F. Capacitometer,
by E. F. Travis & T. M. Wilson. Titles of other papers
arc given in other sections.

621.317.3241 : 621.396.615.141.2 1714
Rotating Probe Machine.—G. L. Stambach. ([flec
tronics, March 1949, Vol. 22, No. 3, pp. 132..18q)

For investigating field patterns inside multi-cavity
magnetrons. Brief details are given of construction
and operation; measured and theoretical results are
compared.

621.317.33(083.74) 1715

Radio Standards.—L. Hartshiorn & L. Essen. (Droc.
Instn elect. Lngrs, Part IIT, Jan. 1949, Vol. 96, No. 39,
pp- 37-39.) The status and accuracy of the standards
of capacitance, inductance and frequency are brieflv
reviewed.

621.317.331 : 621.316.99 1716
The Measurement of Earth Resistance.1I. iingel.

(Tech. Miit. schweiz. Telegr.-TelephVerw., 1st Feb. 1049,
Vol. 27, No. 1, pp. 14 20. In French and German.)
An account of simple d.c. methods and also of a new
method with particular advantages which uses the a.c.
mains supply.

621.317.335.37 : 621.315.611 1717

Dielectric Measurement Methods for Solids at Micro-
wave Frequencies. -W. H. Surber, Jr, & G. E. Crouch,
Ju. (J.appl. Phys., Dec. 1948, Vol. 19, No. 12, pp. 1130
1139.) A high-loss dielectric sample is enclosed within
a section of waveguide; the loss is then calculated from
the s.w.r. obtained with open-circuit and with short
circuit termination of the waveguide. Using the same
apparatus, the loss of low-loss dielectrics can be measured
by matching-in the sample and using a frequency-
variation method.

621.317.3306 1718
Impedance Measurements in Decimetre Wave Band.
B. Josephson. (Kungl. tekn. Hégsk. Handl., Stoc' holin
1948, No. 23, 70 pp. In English.) For relativelv low
impedances, a standing-wave method is described in
which the distance between the probe and the inner
condictor is varied so as to keep the line voltage constant.
For high impedances a resonant-circuit method analogous
in principle to a @ meter is considered. A comprehensive
practical and theoretical studyv of the two methods

includes detailed discussion of apparatus and results.

621.317.336: 621.396.611.4 1719

On the Measurement of Cavity Impedance. —\V. \V.
Hansen & R. F. Post. (/. appl. Phvs., Nov. 1948,
Vol. 19, No. 11, pp. 10359-1061.) The ratio R/Q is
defined, where It is the shunt resistance. R Qis measured
by observing the change in resonant wavelength caused

by introducing small conducting buttons into the
cavity.
621.317.44 1720

An Arrangement for Maintaining a Constant Magnetic
Field. - H. Naumann. (Z. angew. Phys., ]an. 1949,
Vol. 1, No. 6, pp. 260 264.) Apparatus using large
Helmholtz coils for producing fields of the order of that
of the earth is compensated for external disturbing
cffects, both as regards intensity and direction, by means
of a variometer. This variometer is operated by photo-
cells whose currents are controlled by the motion of
small magnetic needles suitably oriented at points on
the axis of the system.
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621.317.444F 1721

A Simple Direct-Reading Fluxmeter.—|. H. Briggs &
W. H. Mitchell. (J. sci. Instrum., Feb. 1949, Vol. 26,
No. 2, pp. 40-42.) Eccentric cvlindrical vanes of
aluminium are thinly coated with dust iron having
negligible hysteresis. The large torque in a field of the
order of 1 000 gauss enables strong control springs and
ball-ended pivots to be used for robust instruments
that can measure fluxes up to 7 500 ganss, for magnets
of various shapes, to an accuracy within 2%.

621.317.7 + 621.396.69 1722
Standardised Super-High-Frequency Components and
Instruments.—(See 1633.)

621.317.73 1723

An Automatic Impedance Meter.—H. Werthén &
B. Nilsson. (Kungl. tekn. Hogsk. Handl., Stockholm,
1947, No. & 95 pp. In English.) The meter includes
a signal generator and alternative recording instruments
for rough and accurate measurements respectively.
Attenuation and phase can be determined for 2-terminal
and 4-terminal networks, at trequencies from 10 kc/s to
500 ke s.

6©21.317.73: 621.315.2.029.6 1724

A Pulse Test Set for the Measurement of Small Im-
pedance Irregularities in High-Frequency Cables.—F. I".
Roberts.  (Proc. Insin elect. Engrs, Part 111, Jan. 1949,
Vol. 96, No. 39, pp. 17-23.) The impedance irregularities
are measured in terms of the return loss (up to go db)
of echo pulses reflected from the irregularities when
0.3-us 20-Mc/s pulses are fed into the coaxial cable.
6©21.317.761 1725

Some Problems in the Accurate Measurement of
Frequencies in the Region of Microwaves (1 500-
40 000 Mc/s).—M. Denis & B. Epstein. (A nn. Radioélect.,
Jan. 1949, Vol. 4, No. 15 pp. 12-25) Standard-
frequency gencrators of the type developed at the
National Bureau of Standards are described and the
possibility is considered of using klvstron frequency
multipliers, associated if need be with travelling-wave
valve amplifiers, in lieu of some of the cryvstal multipliers
normally used at u.h.f. Methods of calibrating cavity-
tvpe frequency meters are described and block diagrams
are given. A suitable klvstron {requency multiplier is
the X.M.10; this has an input cavity whose resonance
frequency is adjustable from 250 to 310 Mc/s, and an
output cavity giving any harmonic of the input from the
&th to the 13th. A {frequency band from 2 o000 to
4 000 Mc/s can thus be covered with a useful power of
about 250 mW, the h.f. input power being about 5 W.
Crystal multipliers can then extend the range to fre-
quencies of the order of 40 0coo Mc's.

621.317.772 1726

An Electronic Phasemeter.— . I'. Florman & A. Tait.
(Proc. Inst. Radio Ewngrs, W. & [, Feb. 1949, Vol. 37,
No. 2z, pp. 207-210.) \n instrument designed to read
within 0.5 and record directly on calibrated scales the
phase angle between two sinusoidal voltages for a
voltage range of 1-30V and f{requency range 100-
5000 c/s. The voltages arc converted to square waves
through cascade amplifiers and limiters and applied to
two separate phase indicators. One of these has an 180
ambiguity and records the average of the algebraic sum
of the square waves. The second indicator is un-
ambiguous ; the square waves are difterentiated and the
proper resultant pulses are used to fire an Iiccles-Jordan
trigger circuit. The average trigger-valve anode current
is proportional to the phase angle between the input
voltages.
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621.317.784 ' 1727
Absolute Power Measurement at Microwave Fre-
quencies. —A. L. Cullen. (Natwre, Lond., 12th March

1949, Vol. 163, No. 4141, p. 403.) The technique is

similar to that used for measuring light-radiation

pressure with a torsion balance. Sec also 1727.

621.317.784 1 621.314.2.029.3 ' 1728
Audio Frequency Transformer Design.—Brockelsby.

(See 1607.)

621.317.79 : 621.392.26% 1729

The Reflectometer.—H. R. Allan & C. D. Curling.
(Proc. Imstn elect. Ingrs, Part 111, Jan. 1049, Vol. 96,
No. 39, pp. 25-30.) General theory is given and a
design suitable for waveguides using 10-cm wavces 18
described. Applications to the monitoring of standing
waves and transmitted power in a radar transmitter
system and to the testing of radar receiver sensitivities
are considered ; reflectometer methods are shown to be
superior to other methods. See also 3968 ol 1947
(Parzen & Yalow).

621.396.662(083.74) 1730

Microwave Attenuation Standard. -R. E. Grantham &
J. J. Freeman. (Elect. Engng, N.Y., June 1948, Vol. 67,
No. 6, pp. 535537.) Long summary of A.1.E.E. paper.
A standard has been established using the heterodyne
or i.[. substitution method of calibration. A pre-
liminarv model of the standard has been built and its
accuracv is within 0.02db and o0.02°, of measured
attenuation in the o—10db and 1o-50-db ranges respec-
tively. Methods of eliminating unwanted modes are
discussed.

OTHER APPLICATIONS OF RADIO AND
ELECTRONICS
534.321.9.001.8 : 539.32 1731
Determination of the Elastic Constants of Solids by
Ultrasonic Methods.— W. C. Schneider & C. ]J. Burton.
(J. appl. Phys., Jan. 1949, Vol. 20, No. 1, pp. 48-58.)

535.61-1I5: 621.383 17'32
Infra-Red Location [of objects] with Lead Sulphide
Cells.  W. Ochmann. (Elektron Wiss. Tech., March

1949, Vol. 3, No. 3, pp. 96 1or.) A description of
German equipment for the location of aircrait, ships ctc.
\ parabolic mirror 150 cm in diameter, with a special
reflector system, concentrates the received radiation on
the sensitive cell. A device using a rotating glow-lamp
provides a visual indication of direction adjustment, a
sector of light of increasing extent being seen as the
mirror axis approaches the target, with a complete ring
of light when on target. Under good conditions the
range for aircraft is of the order of 20km and the
accuracy of location within £y degree.

Optical apparatus, developed at a later date, used
lenses 8 cm in diameter made from a special material,
principally lithium tiuoride, with very good infra-red
transmission properties. With this apparatus a bomber
could be located at a distance of 3 km.

530.16.08 + 621.3 1733

1949 I.R.E. National Convention Program.—(Proc.
Inst. Radio Ewngrs, W. & E., Feb. 1949, Vol. 37, No.{ 2,
pp. 160-178.) Abstracts are given of the following
papers read at the convention:—s57. The R.F. System
for the University of Rochester 130-inch Synchro-
cyclotron, by W. W. Salisbury. 59. Design ol a G-M
Counter Tube for High Counting Rates, by W. \W.
Managan.  61. Proportional-Counter Equipment for
Beta Detection, by W. Bernstein. 62. Industrial
Thickness Gauges emploving Radioisotopes, by J. R.
Carlin. 77. Radar-Circuit-Powered X-Ray Movie Iiquip-
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ment for Operation at 150 Frames per Second, by D. C.
Dickson, Jr, C. T. Zavales & L. F. Ehrke. 104. A Radio-
Frequency Gas-Discharge Phenomenon and its Applica-
tion to Mechanical Measurements, by K. S. Lion &
J. \V. Sheetz. Titles of other papers are given in other
sections.

550.838 : 538.71 1734

Canadian Aerial Magnetic Surveys (M.A.D.).—R.
Bailev. (Canad. ]. Res., Dec. 1948, Vol. 26, Scc. F,
No. 12, pp. 523-539.) Tests with an airborne magnetic
detector measuring the earth’s total field indicate that
it has a high degree of accuracv and spced for recon-
naissance work over large arcas and is cheap to operate.

551.508.1 : 621.396.9 1735

The Development of the Meteorological Office Radar
Reflector, Mk. IIB.-—O. M. Ashiord & H. ]. Ferrer.
(Met. Mag., Oct. 1948, Vol. 77, No. 910, pp. 224-227.)
The development and performance of a corner reflector,
with planes of nylon mesh impregnated with silver, for
use with 1o-cm radar in the detection of upper winds.
The reflector performs slightly better than a standard
3-ft paper reflector; it has less drag and requires less
storage space.

621.317.39 1736

Electronic Gauges. —J. Schwartz. (Microtecnic,
Lausanne, Oct. & Dec. 1948, Vol. 2, Nos. 5 & 6, pp.
199 200 & 267-274. In English.) Discussion of various
devices for transforming mechanical quantities into
clectrical voltages, including (a) piczoclectric gauging
heads for measuring large pressures or forces, () strain
gauges of the resistance tvpe, (¢) gauges using variation
of capacitance, magnetic flux or inductance, (¢) arrange-
ments which transform dimension changes into variations
of the illumination of photocells. The relative merits
of these various tvpes for precision measurements are
considered ; methods using variations of capacitance or

mductance are particularly suitable for precision

measurements of length.

621.317.39 : 620.178.3 1737
Vibration Testing of Airplanes.—\. R. Willson.

(Electronics, March 1949, Vol. 22, No. 3, pp. 86-9r))

Fatigue and vibration test methods are described and the
layout of equipment for a typical aircraft test is illus-
trated. Below 7 c/s, motor-triggered thyratrons operate
the e.m. source of vibration, while electronic equipment
is nused for higher frequencies. Measuring and recording
techniques are described and the type of oscillograph
record obtained is shown. Seealso 3217 of 1947 (Cogman)
and 3218 of 1947 (Corke).

621.365.5 I 621.365.92 1738

Radio-Frequency Heating. L. Hartshorn. (Not.
Proc. rvoy. Instn, 1048, Vol. 33, No. 153, pp. 54I-553.)
Discussion of the underlving principles of induction and
dielectric heating, with illustrative examples.

621.38.001.8 1739
Design for a Brain. —W. Grev Walter: W. Summer:
H. F. Sheppard: A. Greenwood-Wilson: P. T. Hobson:
W. R. Ashbv. ([lectronic I“ngng, Feb. 1939, Vol. 21,
No. 252, pp. 62-63.) Discussion on 1144 of April.
621.38.001.8 : 061.3 1740
Applications of Electronics to Research and Industry.-
(Nature, Lond., 19th Feb. 1949, Vol. 163, No. 4138,
PP- 294-297.) For another account sec 1145 of April.
621.38.001.8 : 578.088.7 1741
Electronic Mapping of the Activity of the Heart and
the Brain.—S. Goldman, W. E. Vivian, Chi Kuang Chien
& H. N. Bowes. (Science, 24th Dec. 1948, Vol. 108,
No. 2817, pp. 720-723.) Any point P of the surface of
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the chest or skull corresponds to a point P’ on the face
of a c.r. tube. The brightness at P’ is proportional to
the potential at P.

621.38.001.8 : 615.84 1742

The Electromedical Significance of Decimetre and
Centimetre Waves.— W. Reusse. (Elektrotechnik, Berlin,
Jan. 1949, Vel. 3, No. 1, pp. 3-10.) Review of capacitor,
inductor and radiation methods of applving h.t. energy
in medicine, with discussion of the absorption of dm
and cm waves by various organic substances, and of
selective effects and methods of treatment.

621.384.611.17 1743

16-MeV Betatron at the Clarendon Laboratory, Oxford.
—(Lngineering, Lond., z1st Jan. 1949, Vol. 167, No. 4330,
PP- 55-58.) For an earlier acconnt see 3482 of 1948
(Wilkinson, Tuck & Rettie).

621.384.027 1744

A Proposed New Form of Dielectric-Loaded Wave-
Guide for Linear Electron Accelerators. R. B. R. S.
Harvie. (Nature, Lond., 4th Dec. 1948, Vol. 162,
No. 4127, p. 8go.) A cylindrical metal waveguide has
diclectric loading in the form of circular washers, whose
thickness and spacing are small compared with the
wavelength in the guide. The washers have a smaller
diclectric constant in the direction of the waveguide
axis than in the transverse directions. This anisotropv
reduces power losses.  The total losses compare favour-
ably with those for a corrugated waveguide. A numerical
example is discussed.

621.385.833 1745

The Theoretical Resolution Limit of the Electron
Microscope. . Scherzer. (/. appl. Phvs., Jan. 1949,
Vol. 20, No. 1, pp. 20-29.) The resolving power of the
clectron microscope and the contrast in the image are
calculated for difierent conditions of focusing, illumina-
tion and aperture.

621.385.833 1746

The Optical Properties of Electrostatic Lenses, and the
Proton Microscope.P. Chanson. dun. Phvs., Paris,
July Aug. 1947, Vol. 2, pp. 333-473.) .\ comprehensive
treatment, including discussion of aberration and of the
resolving power of the electron microscope.  \With the
proton microscope higher resolution should be possible.

621.385.833 1747

A New Horizontal Electron Microscope.—N. N. Das
Gupta, M. L. De, D. L. Bhattacharva & A. IX. Chaudhury.
(Indian [. Phvs., Nov. 1948, Vol. 22, No. 11, pp. 497
513.) Technical details of construction, power supplies,
and operation of an instrument constructed at the
University College of Science, Calcutta.  Capable of
operating at a maximum clectron energy of 8o ooo eV,
it is designed to give a magnification of 20 ooo diameters.
The horizontal arrangement enables any part to be
easily dismantled or adjusted. .\ historical outline of
research in this field is also given.

621.385.833 1748

Electron Microscopy. -C. J. Burton. (Hdnal. Chem.,
Jan. 1949, Vol. 21, No. 1, pp. 36—40.) A surveyv of pro-
gress 1n the last 1o vears, with bibliography of 159
references.

021.335.833 1 061.3 1749
Electron Microscopy Conference Cambridge, I'ngland,

Sept. 10481, V. E. Cosslett. (Nature, Lonud., 1st |an.

1949, Vol. 163, No. 4131, pp. 32 34.) A general account

of the proceedings.

621.385.833 1 621.316.722.1 1750
Stabilization of the Accelerating Voltage in an Electron

Microscope.—van Dorsten. (See 1803.)
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621.3%5.833 : 621.317.729 : [537.291 - 538.691 1751

Plotting Electron Trajectories. K. F. Sander, C. W,
Oatlev & J. G. Yates. (Nature, Lond., 12th March 1949,
Vol. 163, No. 4141, p. 403.) A new method for electron-
optical systems. A differential analyser is used to
integrate the equations of motion of an electron, the
components of acceleration being determined by auto-

matic measurements in an electrolvte tank. Results
obtained agree satisfactorily with theory.
621.386.1 : 778.332 1 548.73 1752

An Improved X-Ray Diffraction Camera. W. Parrish
& E. Cisnev. (Philips tech. Rev., Dec. 1948, Vol. 10,
No. 6, pp. 157-167.) Various factors involved in design
and interrelated in their influence on the properties of
diliraction patterns are considered.

627.38.001.8
Industrial Electronics Reference Book. Book Review
Westinghouse Electric Corporation. ]. Wiley, New
York ; Chapman & Hall, London, 1948, 680 pp., $7.50.
(Science, 14th Jan. 1949, Vol. 109, No. 2820, p. 44.)
A ‘““digest embracing the applications as well as the
design data’. Many excellent graphs, tables and illus-
trations concerning materials and equipment are in-
cluded; theory is necessarily treated briefly. See also
Llectronics, March 1949, Vol. 22, No. 3, pp. 247, 248.

PROPAGATION OF WAVES

535-421 : 538.56 1754

On the Diffraction of Electromagnetic Waves at a
Wire Grid.— k. Honerjager. (Aun. Phys., Lpz., 20th
Sept. 1948, Vol. 4, Nos. 1/2, pp. 25-45.) The theory of
Wessel (5 of 1940) for planc waves incident normally
on an unlimited plance grid of parallel wires applied to
wavelengths exceeding half the grid spacing. The theory
s here extended to any angle of incidence and any
wavelength, and verified by experiments with waves
in a rectangular waveguide.

1753

538.506 1755

Study of the Wave obtained by Total Vitreous Re-
flection in Media with Non-Zero Magnetic Susceptance.
H. Arzelies. (Aun. Phys., Paris, Sept.Oct. 1947,
Vol. 2, pp. 517-535.) The classical formulae of Fresnel
only apply to nonmagnetic media. The corresponding
general formulae here derived are symmetrical for the
two principal waves and are consequently, in spite of
their gencerality, easier o handle than the particular
formulae of Fresnel. \pplications to the technique
of centimetre and millimetre waves are discussed.

538.566 1756
On the Calculation of the Electromagnetic Energy
Dissipated in a Medium with Selective Absorption.

H. Arzelies. (Awnn. Phvs., Paris, Sept./Oct. 1947,

Vol. 2, pp. 536-554)

621.390.11 1757
1949 I.R.E. National Convention Program. - (Proc.

Inst. Radio Iingrs, 1W. & E., Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given of the lollowing
papers read at the convention :— 42. V.H.F. Television
Propagation Aspects, by . W. Allen, Jr. 43. Propaga-
tion Variations at V.ILI". and UH.F., by K. Bullington.
44. Propagation Tests at U.H.F., by ]. Fisher. 45. A
Test of 450-Mc’s Urban-Area Transmission to a Mobile
Receiver, by A, J. Aikens & L. Y. Lacv. 46. Echoes in
Transmission at 450 Mc's from Land-to-Car Radio
Units, by WW. R. Young & L. Y. Lacv. 88. An Analysis
of Distortion resulting from Two-Path Propagation,
bv I. H. Gerks. 91. Propagation Conditions and Trans-
mission Reliability in the Transitional Microwave Range,
by T. F. Rogers. Titles of other papers are given in other
sections.
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621.306.11 1758

Ground-Wave Propagation over an Inhomogeneous
Smooth Earth.—G. Millington. (Proc. Instn elect. Engrs,
Part III, Jan. 1949, Vol. g6, No. 39, pp. 53-64.) Assum-
ing the inhomogeneity to consist of annulae of homo-
vencous  earth, concentric with the transmitter, the
terminal field strength for short waves is shown to be
the geometric mean of the values it would have if the
earth were homogencous and of the type near (a) the
transmitter and (b) the recciver. Energy considerations
enable the result to be extended, approximately, for
longer waves. A tentative solution at the boundary
shows that there is a recovery of field strength before
attenuation sets in, when the wave passes to a more
highly conducting region. Stress is laid on the need for
more experimental verification.

621.396.11 1759

Radiation Pressure of Centimetre Waves.—XN. Carrara
& P. Lombardini. (Nafure, Lond., 29th Jan. 1949, Vol.
163, No. 4135, p. 171.) The pressure was measured bv
the torque produced on a torsion balance in a rarefied
atmosphere at a pressure of romm Hg. The balance
was placed near the mouth of a rectangular waveguide
connected to a magnetron generating 50 \W mean power
at A — 3cm. The observed pressure was about 1o
dyvne/cm?.  Theoretical considerations suggest a reduc-
tion in radiation pressure inside a wiveguide. See alo
1727.

621.396.T1 : 551.510.52 1760
Theory and Practice of Tropospheric Sounding by Radar.
‘A, W. Friend. (Proc. Inst. Radio Fngrs, W. & I

Feb. 1949, Vol. 37, No. 2, pp. 116-138.) 1948 L.R.E.

National Convention paper. Soundings have been mar‘le

(a) at m.f. between 1935 and 1942, (b) more recently,

by means of a modified SCR-584 and AN/CPS-1(MI\WV)

microwave radar, with continuous photographic record-
ing. The tvpes ol ccho that can be received in each of
these cases are discussed, with illustrative examples ;
they include, at medium frequencies, discrete echoes
from air-mass boundarics or thick regions of relatively
high dielectric-constant gradient and, with microwaves,
scattering from raindrops, snowflakes etc., and dot,
line and other unusual weak-echo signals. The origins
of manv microwave echoes appear from theoryv and
experimental evidence to be in the line structures of
the dielectric transition layers of air-mass boundaries
and turbulent regions. Much valuable information
could be obtained by the use of 3 vertical beam svstems
for simultaneous and continuous sounding and recording.
operating with high-gain acrials and the maximum power
available at frequencies of say j0oo, 4 000 and 40 000 Mc/s.

621.396.11 : 551.510.52 1761

A Theory of Radar Reflections from the Lower Atmo-
sphere.—W. E. Gordon. (Proc. Iust. Radio Engrs, W. &
I, Jan. 1949, Vol. 37, No. 1, pp. 4I—43.) ' Angels
may be attributed to sharp changes in the dielectric
constant produced by atmospheric turbulence.

621.396.11 : 531.510.535 1762

Predicting Maximum Usable Frequency from Long-
Distance Scatter.\. H. Benuer. (Proc. Inst. Radio
tongrs, W. 2., Jan. 1949, Vol. 37, No. 1, pp. 44-47.)
From observations of long-distance scatter it is conchuded
that FE-layer clouds are responsible for the leading
edge of the echo but that the maximum amplitude is
returned from the ground. This is used as a basis for
calculating the m.u.f. from the time delay of the scatter.

621.396.11 : 551.510.535 1763
Deviation at Vertical Incidence in the Ionosphere.-
G. Millington. (Nature, Lond., 5th Feb. 1949, Vol. 163,
No. 4135, p. 213.) Iven at vertical incidence the

o121



retlection points of the ordinarv and extraordinary
rays can be separated by a horizontal distance of some
50 km if the frequency i1s near the ordinaryv-ray critical
frequency. P’f records therefore need carcful interpreta-
tion if a large horizontal gradient in ionization is likelv.

021.396.11 : 551.510.535 1764
The Radio Amateur and Upper Atmosphere Research.
Ferrell. (See 1666.)

621.390.11 : 551.551 1765
The Problem of Diffusion in the Lower Atmosphere.
Sutton. (See 1667.)

021.396.11 : 551.553.11 1766

Sea Breeze Structure with Particular Reference to
Temperature and Water Vapour Gradients and Associated
Radio Ducts.—Hatcher & Sawyer. (Sce 1668.)

621.396.912 — 538.566.3 1767

Photographic Record and Diagrams of Luxembourg
Effect with Resonance (Gyro-Interaction).—M. Cutolo
& R. Ferrero. (Nature, Lond., 8th Jan. 1949, Vol. 163,
No. 4132, pp. 39—60.) Discussion of the results of
observations carried out in Mav and June rg48 to
measure the depths of parasitic modulation obtained
when using a disturbing wave whose frequency was cqual
to the local gvrofrequency. For cavlier work see 313
of 1947 (Cutolo, Carlevaro & Ghergi), 2055 ol 1948
(Cutolo) and 1477 of May.

RECEPTION

621.310.729 1 621.396.619.16 : 621.396.4T 1768

Synchronization for the P.C.M. Receiver. J. M.
Manlev. (Bell Lab. Rec., Yeb. 1949, Vol. 27, No. 2,
pp. 62-66.) The incoming pulse frame is automatically
and continuousiv examined everv 1235 ps. Anv errors
of alignment are corrected in under o.1 sec by a switch
svstem. '

621.390.621 1769

1949 LR.E. National Convention Program. (Pioc.
Inst. Radio Eungrs, W. & F., Feb. 1949, Vol. 37, No. 2,
pp- 160-178.) Abstracts are given of the tollowing
papers read at the convention : 100, Some Aspects
ot the Performance of Mixer Cryvstals, by I'. D Strum.
125. Design in Nature for improved signal noise ratio
as  [Exploited Dby the Communication Llngineer, by
L. N\ de Rosa. 7128, Signal-to-Noise Tmprovement
through Integration in a Storage Tube, by J. V. Harring-
ton & T. I\ Rogers. 129. Theoryv of Receiver Noise
Tigure, bv L. J. Cutrona. Titles of other papers are
given 1n other sections.

621.306.621 1770

Panoramic Reception.—S. \. W. Jollitfe & J. D. I'cat.
(Marconi Rev., Jan. March 1949. Vol. 12, No. 92,
pp. 27-33.) General design considerations are discussed
and a panoramic adaptor for the Tyvpe CR.roo communi-
cations receiver 1s described in detail.

621.396.621 1771

The Marconi Single Sideband Receiver Type
CRD.150/20B-SSR.2. - C. P. Beanland. (Marconi Rev.,
Jan./March 1949, \'ol. 12, No. 92, pp. 21 26.) Advant-

ages of single-sideband working for s.w. radio links are
discussed. The receiver is adapted for single-sideband
working from a basic receiver unit Tvpe CRD.150 20B
which by itselt is a triple-diversity commercial telephony
receiver.
621.396.621 : 621.396.619.13 1772
The Demodulation of a F.M. Carrier and Random
Noise by a Limiter and Discriminator.—N. M. Blachman.

(/. appl. Phvs., Jan. 1949, Vol. 20, No. 1, pp. 38 47.)
Analysis based on the statistics of random noise. When
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the degree of limiting is large, as the input siznal noise
ratio s, increases from o to 6 db. the output signal 'noise
ratio increases sharply from a value far below s; to a
value onlv 0.9 db below. s the limiting action is reduced
so the ratio of output/input signal noise ratio tends to
increase to the values obtained with square-law detection
of a carrier with 1009, a.m.

621.390.021.53 1773
On the Mixing Properties of Non-Linear Condensers.
A. van der Ziel. (J. appl. Phys., Nov. 1948, Vol. 19,
No. 11, pp. 999-1006.) If the charge and voltage are

assumed to be related by the equation
Q =opV Loy V2 oy V3 e

it is shown that the conversion transconductunce is
imaginary and the input and output impedances are
capacitive. If the mixing oscillator frequency f,, 1s
lower than the signal frequency f,, the power gain is
less than unity; if f,, = f, oscillations mayv occur; and
il the i.fis f, + f;, frequency instability mayv result.
Bandwidth and noise factor arce discussed, and a few
supporting experiments described. .\ Drief comparison
with the work of Pound and Durand (2609 of 1943} on
(e diodes 1s given.
621.306.022 - 621.315.59 |+ 621.314.6 - 621.383 1774

German Research on Semi-Conductors, Metal Rectifiers,
Detectors and Photocells. | Book Notice| —(See 1700.)

621.306.622.71 1775

A Study of the Operating Characteristics of the Ratio
Detector and its Place in Radio History. -IZ. H. Armstrong.
(Proc. Radio Cl. Awner., 1948, Vol. 25, No. 3, pp. 3-20.)
An experimental investigation of the f.m. ratio detector,
with circuit diagrams and oscillograms.  See also 2346
of 1948 (Sceley) and back references.

621.396.822 1776

Some Notes on Noise Figures. H. Goldberg. (/Proc.
Inst. Radio Fwgrs, W. & [, Jan. 1919, Vol. 37, No. 1,
p- 40.) Corrections to 5035 of February.

621.396.822 : 621.318.572 1777

Spurious Signals Caused by Noise in Triggered Cir-
cuits.—D. Middlcton. (. appl. Phvs., Sept. 1948, Vol. 19,
No. 9, pp. 817-830.) The expcected number of spurious
peaks/sec, caused by noise or by a triggering pulse in the
presence of noise, above a given triggering level, 1s
calculated.  The effects of bandwidth, pulse shape,
filter response-curve shape, and rectification are con-
sidered.  Signihicantly improved rejection of spurious
peaks by a circuit follows only when the maximum
tolerable number of triggering peaks is of the sanie order
of magnitude as the noise bandwidth. TResults are
summarized in tables and curves.

621.396.322 : 621.396.619.16 1778
Noise in a Pulse-Frequency-Modulation System.
F. L. H. M. Stumpers. (Philips Res. Rep., \ug. 1943,
Vol. 3, No. 4, pp. 241 2354.) The optimum nlter for
pulse-frequency snodulation is derived tor any given
pulse form and large signal noise ratio. For some
special pulse forms the signal noise ratio is calculated
and normal {.m. is shown to give a better result.  \
method of calculating the noise spectrum is given :
it is valid for all signal noise ratios but is intricate.
The noise threshold is cstimated and the suppression

of the modulation by noise is considered.
621.396.823 1779
Radiation from Car Ignition Systems.-— 1. G. Pressev &
G. E. Ashwell.  (Wireless Lngr, Jan. 1949, Vol. 20, No.
304, pp- 37 36.) Field-strength measurements on a
tvpical car ignition system were made with a set having a
bandwidth of 2.5 Mc/s and a c.r. indicator. The general
level of the field was maintained throunghout the fre-
quency range of 40-650 Mc's and its value was about
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10 mV/m at a distance of g m, for either vertical or
horizontal polarization. The effect of two resistive

suppressor svstems was cxamined ; suppression ratios
of the order of 20 db were obtained.
621.396.823 : 537.523.3 1780

Radio Influence from High~Voltage Corona.--G. R.
Slemon. (Elect. ngng, N.Y ., Feb. 1949, Vol. 68, No. 2,
pp. 139-143.) Experiments were conducted using a
single conductor at high voltage mounted parallel
to an earthed plane. Experimental verihcation of
Peck’s formula for corona threshold voltage was obtained.
Noise threshold was independent of frequency, though
increase of frequency produced increased noise. Noise
from a smooth conductor was produced only during
negative peaks of the applied a.c. voltage. Weathering
and conductor-contamination usually reduced noise
considerably, indicating a possible method of controlling
corona interference. Water on the conductor caused
severe noise with positive d.c., but eliminated noise
with negative d.c. In all cases, the initiation of audible
sound and light radiation was coincident with that of
radio noise.

621.390.828 1781

The Measurement and Suppression of Radio Inter-
ference.—]. H. Evans. (/. Brif. Instn Ruadio Engrs,
Feb. 1949, Vol. 9, No. 2, pp. 46-59.) A survey of the
nature of interference and the principles of its measure-
ment, with particular reference to mains-borne noise
and domestic appliances. A comprehensive measuring
set and a simpler version for factory use are briefly
described. Methods of suppression and the dithculties of
application are discussed. The recommended limits of
interference are considered and some of the anomalies
arising from the specification of such limits are indicated.

621.396.828 1782

Heterodyne Eliminator.— ]. L. A. McLaughlin. (Elec-
fronics, March 1949, Vol. 22, No. 3, pp. 83-¥5.) T‘or high
attenuation of interference at frequencies close to that
of a c.w. or modulated carrier. There is no loss in trans-
mitted intelligence.

STATIONS AND COMMUNICATION SYSTEMS

621.39 : 665.5 1783
Telecommunications in the Petroleum Industry.
Z. Fricdberg. (J. Inst. Petrolewm, May 1948, Vol. 34,
No. 293, pp. 309-330.) A\ general description of syvstems
used by otl companies. The basic principles essential
for securing relianble communications under the condi-

tions encountered are outlined.

621.39.001.11 : 621.396.822 1784
Communication in the Presence of Noise.—Shannon.

(See 10649.)

621.3906 1785
1949 I.R.E. National Convention Program. (/’roc.

Inst. Radio Engrs, W. & [, Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given of the following papers
read at the convention: —1. Development of a High-
Speed Communication System, by D. S, Bond. 2. Dis-
tortion in a Pulse-Count-Modulation System with
Nonuniforin Spacing of Levels, bv P. F. Panter & W.
Dite. 3. Cross-Talk Considerations in Time-Division
Multiplex, by S. Moskowitz, L. Diven & L. Feit. 4. Ex-
perimental Verification of Various Systems of Multi-
plex Transmission, by D. R. Crosby. 5. Interference
Characteristics of Pulse-Time Modulation, bv E. R.
Kretzmer. 6. Factors involved in the Design of an
Improved Frequency-Shift Receiving Svstem [for
naval facsimile], by C. C. Rae. 67. Television by
Pulse-Code Modulation, by W. M. Goodall. 110. \
Microwave System for Television Relaying, by J. Z.
Millar & W. B. Sullinger. 112. Intercity Television
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Radio Relays, by W. H. Forster. r113. Video Design
Considerations in a Television Link, by M. Silver, H.
French & L. Staschover. 114. Six-Channel Urban
Mobile System with 60-ke/s Spacing, by R. C. Shauw,
P. V. Dimock, W. Strack & W. C. Hunter. 117. Theo-
retical Aspects of Nonsynchronous Multiplex Systems,
by W. D. White. 126. kxperimental Determination of
Correlation Functions and the Application of these
Functions in the Statistical Theory of Communications,
bv T. P. Cheatham, Jr. 127. The Transmission of In-
formation through Band-Limited Transmission Systems,
by W. P. Boothroyvd & 1. M. Creamner, Jr. Titles of other
papers are given in other sections.

621.396.61 .62 1786

Modifying the T.R.1143 for Amateur Use.—G. L.
Benbow. (R.5.G.B. Bull, Oct. 1948, Vol. 24, No. 4,
pp. 85-87.) The T.R.1143 covers frequencies {rom 100
to 125 DMc's and is obtainable under the Ministry of
Supply disposals scheme. Full circuit details for the
conversion are given, with practical notes.

621.396.61/.62 : 534.80 : 621.395.623.7 1787

Fundamental Electroacoustic Principles for the Trans-
mission of a Wide Band of Audio Frequencies.—\V.

l'urrer, A. Lauber & P. Werner. (Tech. Mitt. schweiz.
Telegr.-TelephVerw., 1st Ieb. 1949, Vol. 27, No. 1,
pp. 3-14. In French and German.) Microphones,

amplifiers, transmitter and receiver circuits, and the
acoustic properties of studios are todav all capable of
meeting requirements for an a.{f. band extending up to
about 15 kec's. The outstanding problem is that of loud-
speakers, which are particularly considered here. Some
tyvpes of combination coaxial loudspeakers give satis-
factory results. For high-fidelitv u.s.w. reception, special
loudspeakers appear indispensable, even il this does in-
crease the cost considerably.

621.396.619.16 1788
Timing Control for P.C.M.——A.E. Johanson. (Bell Lab.
Rec., Jan. 1949, Vol. 27, No. 1, pp. 10 15.) A detailed

explanation, with block and waveform diagrams.

621.396.619.10 1789
The Spectrum of Modulated Pulses.—E. Fitch. (Pioc.
Instn elect. [-ngrs, Part III, Jan. 1949, Vol. 96, No. 39,
p- 24.) Discussion on 2619 of 1948. See also 3752 of
1946 (Gladwin).
621.396.619.16 : 621.396.41 1790
Multiplex Employing Pulse-Time and Pulsed-Frequency
Modulation.—H. Goldberg & C. C. Bath. (Proc. Iusi.
Radio Fugrs, W. & L., Jan. 1949, Vol. 37, No. 1, pp. 22—
28.) Pulsed time-division transmission channels mav be
effectivelyv doubled in number by adding {.m. bursts on
the pulsed microwave carrier. Experimental studies
indicate that crosstalk on either channel may be kept
6o db below maximum output, in the worst case of a
single pulse-time channel.  Experimental transmitter
and receiver circuits and waveforms are described and
tllustrated.

621.396.619.76 : 621.396.41 : 621.316.729 1791
Synchronization for the P.C.M. Receiver.. Manley.

(See 1768.)

621.396.05 : 621.396.932 1792

The Great Lakes Radiotelephone System. R. H.
Herrick. (flect. Engng, N.Y., Feb. 1949, Vol. 68, No. 2,
pp- 152-157.) Description of the ship and shore equip-
ment and services provided. See also 2432 0f 1947.

621.396.65.029.64 1793

A Broad-Band Microwave Relay System between New
York and Boston.—G. N. Thaver, A. A. Roetken, R. \V.
Friis & A. I.. Durkee. (Proc. Insi. Radio Engrs, W. & [0,
Feb. 1949, Vol. 37, No. 2, pp. 183-183.) See 2920 of
1948 (Chaffee) and back references.



621.396.712 1794

The Skelton Short-Wave Transmitting Station of the
British Broadcasting Corporation.—(Engineering, Lond.,
7th & 14th Jan. 1949, Vol. 167, Nos. 4328-& 4329, pp. 7-9
& 32-33.) A fuller account than that noted in 3521 of
1948.

621.396.712.3 - 621.397.7 1795

Planning Radio and Television Studios.—G. M. Nixon.
(Broadcast News, Dec. 1948, No. 52, pp. 58-69.) General
discussion of requirements of space, shape, noise pre-
vention, control arrangements, etc.

621.396.72 1796

Headquarters’ Station GBIRS. —(R.S5.G.B. Bull., Aug.
1948, Vol. 24, No. 2, pp. 26-27.) A short description
of the equipment, which is crvstal-controlled on a
frequencv of 3500.25 ke/s.  This frequency and its
harmonics provide a series of points below which an
amateur transmitter in the 3.5-, 7-, 14- or 28-Mc/s bands
cannot be considered safelv inside’. Transmissions,
lasting a few minutes, are made each hour from o600 to
2400 GALT. (or B.S.T. if in force) in Morse code at
12 words/min.

621.396.931 1797

V.H.F. Radio Equipment for Mobile Services.—
D. H. Hughes. (J. Brit. Instn Radio Engrs, Jan. 1949,
Vol. g, No. 1, pp. 3044.) The advantages of the fre-
quency band 30180 Mc/s for local R/ T services to vehicles
and the planning of such systems are reviewed. The
design of suitable transmitters and receivers for the
mobile and fixed stations is illustrated by a description
ol a particular tyvpe of equipment. Future trends in
development are discussed.

621.396.932 1798

Single Sideband Radio-Telephony. H. D. B. Kirby.
(Wireless World, March 1949, Vol. 55, No. 3, pp. 90-9T1.)
\n outline of single-sideband working is given, together
with the block diagram of a 300-\V transmitter installed
on the liner Caronia. Two a.f. signals, together with
the output of a 100-kc/s oscillator, are fed to balanced
modulators. Crystal filters select the upper sideband
from one and the Jower sideband from the other. These
are mixed with a greatly reduced carrier and applied
with the output of a 3-Mc s oscillator to another halanced
modulator. A 3.1-Mc/s tilter selects the upper modula-
tion product, which is mixed with a variable frequency
--19 Mc/s) to give the signal frequency (4-22 Mc/s).
See also Iingineer, Lond., 4th Feb. 1949, Vol. 187, No.
1854, P 145-

621.396.932
Caronia Radio Equipment.
1949, Vol. 55, No. 3, pp. 91-92.)

1799
(Wireless World, March
A few details ol the

various telegraphy, telephony, d.f. and radar sets
installed in S.S. Cuaroiia.

SUBSIDIARY APPARATUS
621-526 - 621.316.7 - 621.396.68 1800

1949 IR.E. National Convention Program.—(Proc.
Inst. Radio Engrs, W. & E., Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given of the following
papers read at the convention:—36. Photographic
Techniques in Cathode-Ray  Oscillography, by C.
Berkley & H. Mansberg. 60. High-Voltage Supplies
for Radiation-Measuring Equipment, by R. Weissman

& S. Fox. 72. Improved Degenerative Regulators, by
Y. P. Yu. Titles of other papers are given in other
sections.

621-526: 629.73.014.57 1801

Automatic Pilots.—Owen. (See 1680.)

A124

621.313.12 : 538.652 : 534.232 1802

Magnetostriction Generators.—]. A. Osborn. (Elect.
Iingng, N.Y., June 1948, Vol. 67, No. 6, pp. 571-578.)
A survev of fundamental magnetostriction phenomena
and their application to the conversion of mechanical to
electrical energy, and vice versa.

621.313.3 : 629.135 1803
A Rectified A.C. Electric System for Aircralt.
L. M. Cobb, W. L. Kershaw & Q. I£. Evlandson. (Elect.
Engng, N.Y., Feb. 1949, Vol. 68, No. 2, pp. 95-101.) A
svstem using four 30-V 3-phase engine-driven alter-
nators, cach output being rectified by means of a Se
rectifier to 28 V d.c. and connected to a common bus-
bar. Two 34-A.hr batteries provide initial field excita-
tion and are permanently connected in parallel with the
supply. Each rectifier, with suitable cooling arrange-
ments, can supply 400 A, An estimated overall efficiency

of 729 is obtained.

621.316.722

Some Characteristics of Glow-Discharge
Regulator Tubes.— 2. W. Titterton. (J. sci. Instrum.,
Ieb. 1949, Vol. 26, No. 2, pp. 33-36.) Measurements o
samples of dilferent tube types indicate that (a) the
static characteristics show negative resistance dis-
continuities, (b) hvsteresis voltage eflects occur under
dynamic conditions, and (¢) characteristics of tubes of
the same type dilfer widelv. The input voltage with
serics resistor is calculated in terms of the load current
and the permissible tube current.

1804
Voltage

621.316.722.1 : 621.385.833 1805
Stabilization of the Accelerating Voltage in an Electron
Microscope.—A. C. van Dorsten.  (Philips fech. Rev.,
Nov. 1948, Vol. 10, No. 5, pp. 135-140.} Two regulating
valves are used in a feedback circuit to keep the voltage
constant within o0.02%, for at lcast 30 sec at any level
between 50 kV and 150 kV. '

621.362 1806

Thermoelectric Generator Designs.—G. B. Ellis.
(Llect. Engng, N.Y., July 1948, Vol. 67, No. 7, pp. 057
660.) Theoretical and practical aspects of the design
of therinocouples as sources of power are discussed and the
required magnitude of some of the thermal and electrical
characteristics is indicated. No eflicient thermocoupte
has vet been developed ; the best approach mayv be in
the field of semiconductors. Characteristics of some
materials are given.

621.390.68 1807

Some Additions to the Theory of Radio-Frequency
High-Voltage Supplies.—G. \V. C. Mathers. (/’roc. Inst.
Radio Engrs, W. & E., Feb. 1949, Vol. 37, No. 2, pp.
19g—200.) The double-tuned overcoupled air transtormer
is represented by an equivalent circuit, which is nsed to
develop the theory of the oscillator, including the two
possible operating frequencies, the necessary conditions
{or oscillation and maximum efficiency, and the variation
of operating frequency and load resistance with primary
tuning. At the operating frequency, the load impedance
is purely resistive. The various resistances in the circuit
representing the power losses and the load resistance
arc included in the equivalent circuit resistance, which
appears as the anode load of the class-C oscillator valve.
Methods of designing a circuit to give any required
power and voltage output are discussed.

621.396.68 : 621.397.62 : 535.88 1808

Projection-Television Receiver: Part 3 —The 25-kV
Anode Voltage Supply Unit.—G. ]. Siezen & . Kerkhof.
(Philips tech. Rev., Nov. 1048, Vol. 10, No. 5, pp. 125
134.) Part 1 :r1215 of April. Part 2: 1836 below. For
another account see 2387 of 1948.
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621.314.0 + 621.315.59 021.396.622 -+ 021.383 1809
German Research on Semi-Conductors, Metal Rectifiers,
Detectors and Photocells. [Book Notice]—(See 1700.)

TELEVISION AND PHOTOTELEGRAPHY

621.397 1810

1949 ILR.E. National Convention Program.—(Proc.
Iust. Radio Ingrs, W. & E., Feb. 1949, Vol. 37, No. 2,
pp. 160-178.) Abstracts are given of the {ollowing
papers read at the convention: —6. Factors involved in
the Design of an Improved Frequencyv-Shift Receiving
System [for naval facsimile], bv C. C, Rae. 20. The Tech-
nique of Television Sound, by . H. Tanner. 42. V.H.F.
Television —Propagation Aspects, by L. W. Allen, Jr.
64. \ Method of Multiple Operation of Transmitter
Tubes particularly adapted for Television Transmission
in the U.H.F. Band, by G. H. Brown, W. C. Morrison,
W. L. Behrend & J. G. Reddeck. 65. Transicnt-Response
Tests on the WPTZ Television Transmitter, by R. C.
Moore. 66. Television Transmitter Carrier Synchroniza-
tion, by R. D. Kell. 67. Television by Pulse-Code Modula-
tion, bv W. M. Goodall. 83. The Measurement of the
Modulation Depth of Television Signals, bv R. P. Burr.
84. Development and Performance of Television Camera
Tubes, by R. P. Janes, R. 1. Johnson & R. S. Moore.
’5- An Anastigmatic Yoke for Television Deilection, by
I{. Schlesinger.  86. A\ High-Elffciencv Sweep Circuit,
by B. M. Oliver.  87. Current Developments in U H.T.
Television, by T. T. Goldsmith, Jr. 112. Intercity
Television Radio Relavs, by W. H. Forster. 113. Video
Design Cousiderations in a Television Link, by M. Silver,
H. French & L. Staschover. 140. The Graphechon A\
Picture-Storage Tube, by L. Pensak. Titles of other
papers are given in other sections.

621.397.62 1811

Superheterodyne Television Unit.—(IVireless World,
March 1949, Vol. 55, No. 3, pp. 97-102.) Continuation
of 1527 of May. Mechanical details and alignment are
discussed.

621.397.62 : 535.88 : 621.385.832 1812
Projection-Television Receiver: Part 2 — The Cathode-

Ray Tube.—de Gier. (See 1836.)

621.397.62 : 535.88 : 621.396.68 1813

Projection-Television Receiver: Part 3 —The 25-kV

Anode Voltage Supply Unit.—Siezen & Kerkhof. (See
1808.)
621.397.62 : 656.22 1814

Train Television.—I. k. Norton, C. G. McMullen &
G. L. Haugen. (Flectronics, March 1949, Vol. 22, No. 3,
pp. too-ro1.) Two sizes of folded dipole, with ends
bent back, are used. This arrangement is more satis-
factory than ring aerials. A normal tvpe of 12-channel
receiver has a special double-clamp a.g.c. circuit which
improves synchronization considerably. Power supply
difficulties are mentioned.

621.397.645 1815

On the Design of Television Intermediate-Frequency
Amplifiers.—Sokolov. (See 1635.)

621.397.7 + 621.396.712.3 1816
Planning Radio and Television Studios.—Nixon. (See

1795.)

621.397.7 1817

Practical Equipment Layouts for Television Stations.

(BBroadcast News, Dec. 1948, No. 52, pp. 12-39.)
Illustrated discussion of the requirements for stations
of various tvpes.

621.397.743 : 621.315.212 1818
Coaxial Cable Joins East and Mid-West TV Networks. —
Hertzberg. (See 1581.)
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621.397.5 1819

Six Papers on Television (Translation). [Book Notice
—F.1.AT. Final Report 865 (Supplement). H.)\.
Stationery Office, London, 74 pp., 7s. The papers are
entitled: 1. New Scanning Method for Television. 2.
Phase Modulation for Television. 3. Channeling by
Time Division on a Wide-Band Carrier. 4. Apartment-
House Television Distribution. 5. Code-Modulated
Telephony. 6. Multiplex Code-Modulated Telephony-.
All these papers are by F. Schroter; they are preceded
by a preface briefly describing recent advances in tele-
vision techniques.

TRANSMISSION

621.396.61 1820

Broadcasting Transmitters at Villebon, Rennes and
Lille.—H. Campet. (Ann. Radioélect., Jan. 1949, Vol. 4,
No. 15, pp. 85-88.) The amplitude/phase method of
modulation used in these three reconditioned stations
is described and performance figures for the Lille trans-
mitter are given.

621.396.61 1821
Daily Routine of the Sottens  broadcasting] Trans-
mitter.—IR. Piéce. (Bull. schweiz. elektrotech. Ver.,

26th Jan, 1940, Vol. 37, No. 2, pp. 31-39. In French.)
\ short description of the (uartz-controlled roo-kW
677-ke/s equipment, with an outline of the functions of
the statf and discussion ot service faulls due to external
and internal causes.

621.396.619, 1822

1949 I.R.E. National Convention Program.—(Proc.
Iusi. Radio Fngrs, W. & L., Feb. 1949, Vol. 37, No. 2,
pp. 160-173.) \bstracts are given of papers read at
the convention, including: —111. Synchrodyvne Modulation
ol Klystrons, by V. Learned. Titles of other papers are
given in other sections.

621.396.619.13 1823

Impedance Valves for Frequency Modulation.—H.
Klauser. (Bull. schweiz. elekirotech. Ver., 19th Oct.
1940, Vol. 37, No. 21, pp. 624 0627. In German, with
IFrench summary.) The mode of operation of such
devices, particularly for {.m. of transmitters, is explained
and equivalent circuits are discussed, two of which give
controllable capacitance and two controllable inductance,
one of cach pair being loss free. The conditions for dis-
tortionless modulation are considered for both capacitive
and inductive impedance valves. Lor a given frequency
it is possible, under certain conditions, to suppress the
a.m. which is produced together with the f.m.

VALVES AND THERMIONICS

621.385 + 621.396.615 1824

1949 I.R.E. National Convention Program. —(Proc.
Iust. Radio Engrs, W. & 7., I'eb. 1949, Vol. 37, No. 2,
pp. 160-178.) \bstracts are given of the following
papers read at the convention :—r1o. A Broad-Band
Transition from Coax to Helix, by C. O. Lund. 55. The
Type 5811 and Type 5807 Tubes—the Smallest Com-
mercial P’entode Amplitiers, by L. G. Hector & H. R.

Jacobus. 580 LElectrometer Tubes and Circuits, by H.F.
Starke. 78. Microphonism Investigation, bv L. Fein-
stein. 79. A Critical Survey of Mcethods of Making

Ceramic-to-Metal Seals and Their Use for Electron-Tube
Construction, by R. P. Wellinger. 8o. Rugged Tubes,
by G. W. Baker. 8r1. An Improved Mecthod of Testing
for Residual Gas in Electron Tubes and Vacuum
Systems, by E. \W. Herold. 82. Design Factors, Pro-
cesses, and Materials for the Envelope of a Metal Kine-
scope, by R. D. Faulkner & J. C. Turnbull. r105. The
Eflects of Various Barium Compounds with respect to

A.125



Cold-Cathode Behavior as a function of Life in a Glow
Discharge, by H. Jacobs & A. P. LaRocque. 106.
Oxide-Cathode Properties and their Etfects on Diode
Operation at Small Signals, by G. C. Dalman. 107.
Microanalvsis of Gas in Cathode-Coating Assemblies,
by H. Jacobs & B. Wolk. 108. Exposure of Secondary-
Electron-Emitting Surfaces {o the Evaporation from
Oxide Cathodes, bv C. W. Mueller. 109. The Use of
Thoriated-Tungsten Filaments in High-Power Trans-
mitting Tubes, bv k. B. Aver. 120. General Solution of
the Two-Beam Electron Wave-Tube Equation, bv A. V.
Haelf, H. D. Arnett & W. Stein. 124. Space-Charge
Etiects and Frequency Characteristicsof C. W. Magnetrons
relative to the problem of Frequency Modulation. by
H. W. Welch, Jr. 140. The Graphechon -\ Picture-
Storage Tube, by L. Pensak. 141 The Pencil-Type
U.H.F. Triode, bv G. M. Rose & D. W. Power. 142,
Practical Applications of the Resnatron in the High-
Power Transmitter Field, by \V. W, Salisbury. 143. The
Electron Coupler —\ Developmental Tube, utilizing
New Principles, tor the Modulation and Control of Power
at UL, bv €. L. Cuccia & J. S. Donal, Jr. r44. A
Wide-Tuning-Range Low-Power C.W. Magnetron, by
L. R. Bloom & \W. W. Cannon. Titles of other papers are
riven in other sections.

621.385 1825

The Electron-Wave Tube — A Novel Method of
Generation and Amplification of Microwave Energy.
A. \". Haefl. (Proc. Inst. Radio Engrs, W. & L., Jan.
1949, Vol. 37, No. 1, pp. 4-10) Beams ol electrons
moving with different nean velocities are allowed to
mix. Interchange of energv takes place, resulting in
negative attenuation characteristics. Oscillators and
amplifiers for microwave frequencies may  thus be
constructed without resonant structures of small dimen-
sions.

The paper gives a mathematical analysis of the two-
velocity case, and indicates how to extend the results
to muitiple and continuous velocity distributions. Tt
is shown that amplification is obtained for a limited
range of values of stream inhomogeneity.

Experimental valves of two-velocity and space-charge
types are described. A comparison of experimental and
theoretical gain curves shows good agreement.  Gains
of the order of 30 db at 3 000 Mc/s and electronic hand-
widths of over 30° have been observed. The new
method is likelv to have important applications to

valves for millimetre waves. See also 1540 of May
(Nergaard).
27.385 1826

The Development and Design of Cooled-Anode Valves.

' Smith.  (Proc. Tustn elect. [ngrs, Part 17T, Jan.
1949, Vol. 96, No. 39, pp. 1—4.) Long summary of Radio
Section Chairman’s address.

621.385 1827

Trends in Electron Tube Design. -\W. C. \\hite.
(Flect. Engng, N.Y. June 1948, Vol. 67, No. 6, pp.
517-530.) .\ comprehensive survey of modern practices

and developinents in the construction of all tyvpes of
valve.

621.385 1 621.392.2 1828

Study of the Propagation of an Electromagnetic Wave
in the Presence of Two Electron Beams of Neighbouring
Velocities. - Lapostolle. (See 1583.)

621.385 1 066.11 1 621.315.6712.011.5 1829

Contribution to the Study of the Electrical Proverties
of Glasses used in the Construction of Radio Valves.
Meunier. (Nee 1699.)
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621.385.029.63 .04 : 621.396.615 1830

Travelling-Wave Valves as Oscillators with Wide-
Band Electronic Tuning.—O. Dochler, \W. Kleen &
P. Pallucl. (dnn. Radiodlect., Jan. 1949, Vol. 4 No.
15, pp. 68-75.) Sell-oscillation due to internal feed-
back is discussed. For valves in which the delav line
gives an attenuation sufficient to suppress all possibility
of internal [eedback, external feedback mayv be applied
by means of a waveguide coupling the valve output
to the input. In this case the tuning band is about
double that obtained with internal feedback and mav
be of the order of 10°% for a frequency of 3000 Mc s
and 2.5% for 24 ooo Mc/s. For travelling-wave valves
with a central conductor provided with a svstem of
equidistant circular fins, and in which the electron beam
passes through the space between the edges of the fins
and the outer wall of the valve, output power is high.
At 3000 Mc s this mav be of the order of 0 \\, at

gooo Mc's about 1-2W and at 24000 Mc s about
0.1-0.2 W.
621.385.032.24 : 621.396.645 1831

Practical Notes on Grid Current and Neutralisation.
F. Dickson. (Philips lech. Comnumi., Aust., Sept.'Oct.
1948, No. 7, pp. 3-6.)

621.385.2 1 0621.396.822 1832

The Behaviour of a Diode Noise Generator at Ultra
High Frequencies. —\. \V. Love. (J. Instn Ingrs dust,
Dec. 1948, Vol. 20, No. 12, p. 201.) Discussion on 567
of February.

621.385.3.012 1833
Factors Influencing the Perveance of Power-Output

Triodes. —G. R. Partridge. (Proc. Iust. Radio [ngrs,
W. & E., Jan. 1g49, Vol. 37, No. 1, pp. 87-94.) Der-

veance is a factor relating anode voltage and current.
Several formulae for perveance and for cathosle current
are listed and discussed.

621.385.38 1834

A New Line of Thyratrons. —\. W. Coolidee, Jr.
(Llect. Engng, N.Y., May 1948, Vol. 67, No. 5, p. 435.)
Long summary of N.ILE.E. paper. Description of the
Gl.-5545 gasfilled thyvratron, which is claimed to have
1o times the life of other gasfilled thyratrons. The
Gl-5545 seldom requires a series RC circuit (snubber)
for industrial applications.

621.385.4.032.2 1835
The Anode to Screen Grid Space in Beam Tetrode.
Chai Yeh. (Science Rec., Nanking, Oct. 1947, Vol

No. 1, pp. 57-62. In Lnglish.)

621.385.832 : 621.397.62 : 535.88 1836

Projection-Television Receiver : Part 2 — The Cathode-
Ray Tube.— ]. de Gier. (Philips tech. Rev., Oct. 1¢4!
Vol. 10, No. 4, pp. g7-104.) Dart 1: 1215 of MApril.
Part 3. 1808 above. For another account see 2387 of
1048.

621.383 - 621.375.59 - 621.314.6 - 621.3906.622 1837
German Research on Semi-Conductors, Metal Rectifiers,
Detectors and Photocells. |Book Notice —(Sev 1700.)

MISCELLANEOUS

621.396 1838

Fundamentals of Electric Waves. [Book Review]|—
H. H. Skilling. J. Wiley & Sons, New York; Chapman
& Hall, London, 2nd edn 1948, 245 pp., $4.00. (/.
Franklin [nst., Jan. 1949, Vol. 247, No. 1, p. 80.) \n
elementary text on e.m. theory, illustrating its applica-
tion to rclated items such as aerials and wavezuides.
Vector notation is explained and used. Considerable
revision of the first edition (noted in 319 and 2027 of
1943) has taken place. ‘
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534-21 1839

On the Sound Field produced by a Point Source with
Uniform Rectilinear Ultrasonic Velocity in a Perfect
Fluid.—P. Li¢nard. (C. . Acad. Sci., Paris, 14th March
1949, Vol. 228, No. IT, pp. 910-912.)

534.22 : 534.321.9 1840

Experimental Determination of Velocity of Sound in
Superheated Steam by Ultrasonies. —J. Woodburn.
(Trans. Amer. Soc. wech. Ingrs, Jan. 1949, Vol. 71,
No. 1, pp. 65 70. Discussion, pp. 7o-72.; The fre-
quency of a quartz crystal source and the length of
standing waves generated i a cylinder containing the
steam were measured. Results agree closely with
data calculated from the steam tables of Iecnan and
Keves.

534-232 1841
Coupled Mechano-Acoustic Oscillators and Resonators.
F. A. Fischer. (Frequenz, Sept. 1948, Vol. 2, No. 9,

pp. 232z-23%.) Discussion, by means of electrical
analogies, ol the type of oscillator termed ° Tonpilz”’
literally ’ sonic mushroom '] by Hahnemann & Hecht
(see Phys. Z., 1920, \Vol. 21, pp. 187192 & 1921, Vol. 22,
pp. 353 360) and consisting simply of two 1masses
connected by a spring and a damping device. The
coupling of two such systems is exemplified in the well-
known Fessenden oscillator. Reciprocal arrangements,
in which two resonators are connected bv a neck, are
also considered.
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53.4.321.9 1842

Experimental Ultrasonics : Parts 1 & 2. -S. Y. White.
(Audio Engng, N.V. March & April 1949, Vol. 33,
Nos. 3& 4, pp. 20-23 .. 45 & 24-25 .. 41.) Part 1:
Design, construction and operation of the Hartmann
whistle. Part 2 : Discussion of small pickups such as
those used for probes, with due allowance for the wide
frequency range norinally required.

534.321.9: 537.228.2 1843

Ultrasonics and Electrostriction.—H. Falkenhagen.
(Z. angew. Phys., March 1949, Vol. 1, No. 7, pp- 304
306.) Discussion of various possible methods of using
clectrostriction in ultrasonic transmitters and receivers.

53441 © 534.78 1844
A Photoelectric Type of Acoustic Spectrograph using
Sound Film. -D. Brown, Coleman & W.
Tvttleton. (Proc. phvs. Soc., 1st March 1949, Vol. 62,
No. 35113, pp. 140-162.) \n optical method in which a
continuously moving sound fitm is analysed by means
of a frequency-scanning disk: the resulting oscillograpn
pattern is photographed on another moving film.
Typical analyses, mainly speech patterns, are reproduced
and discussed. Advantages include the ability to record
the amplitude and phase of each component, and to
change the analysing convention in any desired manner.
Resolving power, spectral line profiles and amplifier
bandwidth requirements are also considered.
534.43 : ©621.395.813 1845
Cost us Quality in A.F. Circuits.— J. M. Van Beuren.
(FM-TV, Feb. 1949, Vol. o, No. 2, pp- 3132, 34.)
'“ Carefully-chosen components and well-designed cir-
cuits can give a big improvement [in quality! at very
small cost.”” Three high-quality a.f. amplifiers are
discussed, with diagrams and component details.

534.76 - 621.395.625.6 1846

Experiment in Stereophonic Sound. -L. D. Grignon.
(/. Soc. Mot. DPict. Lmngrs, March 1949, Vol. 52, No. 3,
pp. 280-292.  Discussion, p. 292) S.M.P.E. 1948
Convention paper. Discussion of the special micro-
phone technique required for recording for reproduction
in a cinema. Essentially the same paper is reproduced
in IFA[-TV, April 1949, Vol. g, No. 4, pp. 28-30.

534.78 1 621.396.619.13 .14 o 1847
Ratio of Frequency Swing to Phase Swing in Phase-
and Frequency-Modulation Systems Transmitting Speech.

__Gannett & Young. (See 204%.)
53453 ] 1848
Noise and its Measurement. -H. G. M. Spratt.

(Llect. Rev., Lond., 8th April 1949, Vol. 134, No. 3724,
pp. 565-507.) A short account of the principal features
and functions of the sound-level meter Type 1400, a.tf.
analyvser Type 1401, and vibration meter Type 1402,

-+ made by the Dawe Instrument Co.
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534.844.4 1849
A Comparison of the Acoustics of the Philharmonic
Hall, Liverpool, and St. Andrew’s Grand Hall, Glasgow.
T. Somerville. (B.1B.C. Quart., April 1949, Vol. 4
No. 1, pp. 41-54.) The acoustic properties of the halls
are expressed in terms of reverberation time, and
various methods are discussed for measuring  this
quantity, which depends on the {requency of measure-
ment and the alignment of the directional microphone
used. The results are correlated with the constructional
details of the halls, and with subjective observations.

534.845 1850

On the Theory of the Reflection of Sound by Porous
Media.— J. Korringa, R. Kronig & A. Smit. (Physica,
‘s Grav., Dec. 1945, Vol. 11, No. 4, pp. 200-230. In
English.) An extension of recent investigations by
Zwikker and his collaborators (33213323 of 1948) to
a medium consisting of a large number of identical
rigid spheres, with infinite heat capacity and thermal
conductivity, arranged in a cubic lattice.

534.86 : 621.397.5 1851
Audio Technique in Television Broadeasting.—R. H.

Tanner. (4udio lngng, N.Y. March 1949, Vol. 33,
No. 3, pp.9-13..44)
621.345.61/.62 1852

Considerations on Electroacoustic Transducers and
some Conclusions, with Practical Examples.— W. Biirck.
(Funk w. Ton, April 1949, Vol. 3, No. 4, pp. 187-201)
General theory of electrodynamic, e.m. and e.s. devices,
with particular reference to efficiency.  The conclusions
are applied to discussion of the dvnamic loudspeaker
and the dynamic microphone.

621.395.61 1853

An Omnidirectional Microphone. J. K. Hilliard.
(Audio fingng, N.Y., April 1949, Vol. 33, No. 4, pp.
20-21.) The microphone is 0.6in. in diameter and
0.4 in. thick ; it weighs less than oz, It is based on
e.s. rather than e.m. principles and is little affected by
blast, iron filing damage, or magnetic induction. In
sound reinforcement applications, 4 db more gain is
obtainable than with other non-directional microphones.

621.395.61 1854

Single-Element Unidirectional Microphone, H. T
Olson & J. Preston. (/. Soc. Mot. Pict. Fnor s, March
1949, Vol. 52, No. 3, pp. 293-302.) Developed for use
in sound-film recording, with the following characteristics:
single-ribbon tyvpe; the back of the ribbon is coupled
to a damped folded pipe and an acoustical impedance
in the form of an aperture: improved cardioid directional

pattern; increased output; reduced tweight; reduced

wind-noise response.

621.395.623.7 1855
Modern Loudspeaker Technique. -M. Alixant (Radio

tech. Dig., fdn framc., April 1949, Vol. 3, No. 2, pp. 83-g9.
Bibliographv, pp. 99 -101.) A short discussion of the
fundamental theorv of electrodynamic loudspeakers,
with tabulated data for the principal  permanent
magnet allovs and lists giving some details of permanent-
magnet and e.m. loudspeakers manufactured in France.
Modern types of American and British loudspeakers arc
briefly reviewed.

621.395.625.2 : 621.396.712 1856

Disc Recording for Broadeast Stations, - W J. Mahonev.
(Audio Engng, N.Y., April 1949, Vol. 33, No. 4, pp.-9-13
46.) Discussion of the system designed for new studios
at WSAI, Cincinnati, and of the practical problems
involved in designing a complex svstem of recording
equalizers.

A12%

AERIALS AND TRANSMISSION LINES

621.315.212 : 621.397.5 1857

The London-Birmingham Television Cable : Part 2 —
Cable Design, Construction and Test Results.  H. Stanesby
& W. K. Weston. (P.O. elect. Engis’ |., April 1949,
Vol. 42, Part 1, pp. 33-38.) Details of the experimental
work on the design and manufacture of the cable, the
production of factory lengths, and the jointing tech-

nique used for completing repeater sections. Test
results on tvpical sections are also discussed. Part |-
1279 of Mav.

621.392.26F 1858

Reflection of H; Waves at a Sudden Change of the
Cross-Section of a Rectangular Waveguide.— k. Friinz.
(Frequenz, Sept. 1948, Vol. 2, No. o, pp. 227-231.)
A formula for the reflection coefficient is derived which
depends on the waveguide dimensions and is analogous
to that for retlection at the junction of two parallel
Lecher-wire systems of the same breadth but with their
ends at different levels. At the reflection point a local
capacitive field exists.

621.396.67 1859

The General Problem of Antenna Radiation and the
Fundamental Integral Equation, with Application to an
Antenna of Revolution: Parts 1 & 2. C. I-. Albert &
J. L. Synge; J. I.. Synge. (Quart._appl. Math., July
1948, Vol. 6, No. 2, pp. 117 156.) Part r: Radiation in
a finite cavity is discussed, and an integral equation is
obtained which has the same form as the basic integral
equation for an aerial. The latter equation reduces toa
simple explicit form for an aerial with axial svimmetry.
The application of the results to actual radiating svstems
is discussed.  Part The importance of the gap is
emphasized: for a fuller investigation see 24 of 1948
(Infeld).  Thin aerials are considered: the current
1s shown to be approximatelv sinusoidal outside the gap.
A shape term is included for the case when the gap is not
at the centre, and is caleulated explicitly for certain
simple shapes. A method of successive approximitions
15 also described for dealing with any aerial, thin or thick.

621.396.67 1860

The Helical Antenna. -|. D. IKraus. (Proc. Inst.
Radio Fwngrs, WW. & [, March 1949, Vol. 37, No. 3,
pp. 263-272.) The helix is considered as a fundamental
form of acrial and the variation of radiation pattern
and type of polarization with change in helix dimensions
arc discussed. For the axial mode the radiation pattern
and terminal inpedance are maintained over a wide
frequency range.

621.306.67 1861
A V.HF. Helical Beam Antenna. H. F. Tavlor &
D. Fowler. (CQ, April 1949, Vol. 5. No. pPp. 13-16.)

4
Design details for an aerial for the 144 148-Mc's range,
with circular polarization and gain of 11 5-13 db.
621.396.67 1862

Optimum Design of a Cylindroparabolic Reflector. .
G. Klages. (Frequenz, June 1948, Vol No. 6, pp.
151-154.)  The Kirchhoff-Huvghens principle is used
to calculate the zones on the surface of the reflector
which reduce, bv iterference, the radiation along the
axis.  ‘The formulae obtained enable reilectors 10 be
designed with optimum eain.

621.396.07 1 538.56 1 535.13 ) 1863

The Radiation and Transmission Properties of a Pair
of Semi-Infinite Parallel Plates: Fart 1. Heins. (See
1020.)
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621.396.67 : 621.396.11 1864

Ground Absorption with Elevated Vertical and Hori-
zontal Dipoles.—R. E. Burgess. (Wircless Engr, April
1949, Vol. 26, No. 307, pp- 133 139.) The fraction of the
power absorbed in the ground js calculated for dipole
heights which are large compared with the wavelength.
The dipole is assumed to have a sine-law polar diagram
and the energy flow into the ground is evaluated using
the Fresnel reflection coefficients which depend upon
the wave polarization. The absorption factors are de-
termined for limiting values of ground permittivity.
The ground absorption for a vertical dipole is a very
slowly varying function of the electrical properties
of the ground and is very nearly o 4 for most practical
conditions. It is appreciably greater than that of a
horizontal dipole on account of the Brewster pheno-
menon. The results obtained are compared with
those derived earlicr by Strutt, Niessen and Sommerield
& Renner.

The noise in an aerial system due to thermal radiation
from the ground is evaluated directly using thermo-
dvnamical principles and is shown to be consistent
with the value derived by application of the reciprocity
principle.

Brief consideration is given to the ground absorption
for aerial arravs.

621.396.671 1865

Driving Point Impedance of a Vertical Cylindrical
Radiator and Concentric Ring of Subsidiary Radiators
over Perfectly Conducting Earth : Parts 1 & 2.—H.
Cafferata. (Marconi Rev., Jan.March & April June
1949, Vol. 12, Nos. 92 & 93, pp. 1220 & 57-67.) Hallén's
integral equation method is applied, with particular
reference to an approximate solution for the casc of
3 small subsidiary radiators svmmetrically arranged
round the main aerial and with base connections to it,
the radius of the ring being small compared with A See
also 8354 of 1946 (Harrison).

621.396.671 1866

Measurement of Gain of Electromagnetic Horns.—
A. 5. Dunbar & M. D. Adcock. (J. appl. Phys., Feb.
1049, Vol. 20, No. 2, pp. 226-227. Criticism of 1600
of June (Watson & Mckinney), and discussion of an
alternative method involving measurement only of the
ratio of received to transmitted power.

621.390.071 1867

Mutual Impedance of Parallel Aerials. (. Barzilai
(Wireless Lngr, Feb. 1949, Vol. 26, No. 305, p. 73.)
Corrections to 048 of March.

621.396.677 1868

Metallic Delay Lenses. S. S. D. Jones & ]J. Brown.
Nature, Lond., 20th Feb. 1949, Vol. 103, No. 4130,
pPp. 324-325.) NWock's formula (2176 of 1948) for the
refractive index n is found experimentally to give a
value 187% too low. The new formula

ne =1 (2d wa)log, cosec(mb/2d),

where «, b and d are dimensions of the lens structure,
is based on the assumption that the refracting medium
behaves like a transmission line. The formula is valid
for the wavelength range within which » is constant.
Observed values of % agree with those predicted by this
formula within the limits of experimental accuracy.

621.390.677 1869

Directional Antenna for the 152-162-Mc/s Communica-
tions Band.-J. S. Brown & V. | Moffatt. (Commuumnica-
tioms, March 1949, Vol. 29, No. 3, pp. 1416, 35.) A
corner-reflector tvpe with vertical polarization, in which
two scts of parallel rods, spaced o.1 ) apart in two
vertical planes, arc used instead of metal sheets. It has

\WIRELEsS IENGINFER, JULY 1949

a unidirectional radiation pattern, a gain of at least 6 db
over a A/2 dipole and a voltage s.w.r. <I.5 over the
whole frequency band. The feeder cable can have any
impedance between 50 and 75 Q.

CIRCUITS AND CIRCUIT ELEMENTS

621.3.015.3: 621.314.06 1870
Voltage Surges produced in Rectifiers by Starting with-
out Load. T. Douma. (Communication News, Aug.
1948, Vol. g, No. 4, pp. t21-125) If a h.v. rectifier
with low damping is started without load, voltage surges
up to four times the peak transformer voltage can occur
across the valves, and the voltage on the smoothing
capacitors can be twice the peak alternating voltage of
the transformer. These surge voltages are at least
double those encountered under normal operating condi-
tions. They can be avoided by applving damping to
the input choke and providing the smoothing capacitors
with a suitable scries resistance which can be short-
circuited after the rectifier has been switched on.

621.3.09 : 621.397.5 1871

Attenuation and Phase Distortion and their Effect on
Television Signals. G. Fuchs & V. Baranov. (Cdbles &
Transmission, Parvis, April 1949, Vol. 3, No. 2, pp. 194—
207.) An examination of the relations between small
attennation and phasc distortions and the deformation
of the response curve of a television receiver. In one
method the distortion frequency characteristic is treated
as a whole, while in a second method this characteristic
is split up into a certain number of elementary scctions.
Practical limits for these distortions are calculated and

the theoretical results are applied to 4so-line and
L 1oo-line television systems.
621.314.2.012.8 1872

The Transformer and its Equivalent Representation. —
P. G. Violet. (Frequenz, Jan. 1949, Vol 3, No. I,
pp. 1-12) A general treatment based on quadripole
theorv. \atrices for the ordinary and the ideal trans-
former are given and the various cquivalent schemes
are explained and compared. The application of circuit
equivalenis for measurcment purposes and for filter
calculations is considered, in particular for filters whose
branches consist of oscillatory circuits. The equivalents
for transformers with two secondary windings are given

and comparison is made with the normal sinale-
secondary transformer.
621.314.3T 1873

The Basic Considerations in the Design of Push-Pull
Magnetic Amplifiers.— M. A. Rozenblat. (Avtomatika 1
Telemekhanika, Jan. Feb. 1940, Vol. 10, No. 1, pp. 32-50.
In Russian.) Discussion of amplifiers of the differential,
bridge and transformer types (Figs 1, 2 and 3 respec-
tively) with loads taking a.c. Their operation is dis-
cussed and the conditions for obtaining maximum values
of both power output and amplilication factor are estab-
lished. Methods are indicated for determining the
opltimum operating conditions for a given core material.
\n example of the design procedure is given, together
with experimental results for the amplifier so designed.

621.316.80 1874

Cracked-Carbon Resistors. - R. W. Wilton. (I'M-TV,
Feb. 1940, Vol. 9, No. 2, p. 29.) Bricf discussion of the
characteristics of resistors made by the Welwyn Elec-
trical Laboratories, by the pyrolitic process of depositing
carbon on porcelain.” Nonlinearity hardly exists. The
resistance value is controlled by the cracking tempera-
ture, the hyvdrocarbon content of the gas mixture, and
the time of exposure of the rod in the cracking zone.
Such resistors are cheaper than wire-wound resistors
for ratings up to 2 4 W, and inductive etfects are almost
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absent from high-value resistances, for which helical
grooves may be used. Resistance values are accurate
within - 19%, voltage and temperature coefficients are
low, and long-term  stability is high. High-gain
amplifiers using these resistors have little high-level hiss.

621.316.86 1875

Results of an Investigation of the Volt-Ampere
Characteristic of some Nonlinear Resistors. M. A.
Topchibashev. (Aviomatika i Telemekhanika, Jan. Feb.
1949, Vol. 10, No. 1, pp. 13-24. In Russian.) The
division of nonlinear resistors into two main groups
(varistors and thermistors) is considered ; their properties
can be best represented by their volt-ampere character-
istics. The equation describing thesc is of the form
I = AVe where A is calted the coefhcient of non-.
linearity and x the index of nonlinearity. Analytical
and graphical methods for determining 4 and % are
discussed. Results of an experimental investigation of
a number of these resistors are summarized in two
comprehensive tables showing 4, « and the maximum
errors for given voltage ranges.

621.318.42 1876

Axial Field and Supplementary Losses of Inductance
Coils without Iron.—]. Rezelman. (Rev. gén. Elecl.,
April 1949, Vol. 58, No. 4, pp. 154 162.) Formulae an
curves are given for circular coils of rectangular winding
cross-section, with experimental results.

621.318.572 1877
A New Pulse-Amplitude Discriminator Circuit.— E. H.
Cooke-Yarborough.  (]. seci. Imstrum., March 1949,

Vol. 26, No. 3, pp. 96-97.) The circuit described dis-
criminates against pulses smaller than those to be
counted. The dead time is a known constant, so that
counting losses can be accurately determined without
complete knowledge of the resolving time of other
equipment in the counting chain. These counting
losses are calculated and the condition for the counting
rate to be independent of the input pulse width is
deduced.

621.318.572 : 621.396.1 1878

An Electronic Switch for Diversity Reception. -11. V.
Griffiths & R. W. Bayliff. (B.B.C. Quart., April 1049,
Vol. 4, No. 1, pp. 57-64.) The dual-diversity switch has
a discriminator which monitors the signals reccived on
two receivers and controls a gating circuit which blocks
the output from the recciver carrying the weaker signal
and passes that {from the receiver carrying the stronger
signal. Circuit details are given of this switch and of a
similar device for operation with three receivers (triple-
diversity).

621.319 : 679.5 1879

Design and Performance Characteristics of * Elec-
trets >’.—E. D. Padgett. (7¢le-Teck, March 1949, Vol. 8,
No. 3, pp. 36 39..63) See also 1307 of May.

621.319.4 1880

Capacitors with Cylinders of Different Expansion
Coefficients for Compensation of the Dependence of
Capacitance on Temperature.—A. Rohrmann. (Funk u.
Ton, April 1949, Vol. 3, No. 4, pp. 230-233.) Design
formulae are given, with numerical examples and tabu-
lated temperature coefficients of capacitance for capaci-
tors with outer cylinder of brass (37° Zn) and inner
cvlinder either of copper or of brass with Zn content
ranging from 28.1% to 37%. The coefficient is zero for
a capacitor with Culinner cylinder and radii ratio of
1.164, and also for one with brass inner cvlinder
(31.1% Zn) and radii ratio of 1.02.
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621.319.4 621.315.59 1881
# On the Use of Semiconducting Liguids for Impregnating
Paper Capacitors.—Renne. (See 1969.)

621.392 1882

General Impedance-Function Theory.— P. I. Richards.
(Quart. appl. Math., April 1048, Vol. 6, No. 1, pPp. 21--29.)
Discussion of methods of extending lumped-constant
impedance-function theory to distributed-constant
circuits.

621.392 : 621.396.6019.13 1883

A Simple Method of Calculation for Electrical Circuits
carrying Frequency-Modulated Voltages. J. W. Alex-
ander. (Communication News, Dec. 1947, Vol. 9, No. 2,
PP- 33-38.) An approximate simplification of Vellat’s
method (79 of 1942), accurate in general within 10°, for
the final result. The important parameters governing
the accuracy are the ‘swing-factor’, or ratio of the
maximum frequency deviation to the maximum modula-
tion frequency, and the bandwidth factor, or ratio of
the bandwidth to the double swing. Calculations are
made as for a circuit in which the voltage varies sinu-
soidally at frequency £, and f is replaced by the instan
taneous frequency in the final resuit. The distortion for
a tuned circuit with and without limiter, and for a band-
pass filter, is calculated by this and by other methods
and the results are compared.

621.392.43 1884

A Balanced-to-Unbalanced Matching Unit for High
Frequencies.— ]. W. Whitehead. (J. sci. Instrum.,
March 1949, Vol. 26, No. 3, pp. 71--73.) A circuit for
matching an unbalanced circuit to a balanced resistive
circuit is investigated theoretically and practicallv.
Component values lor a particular case are derived.
Lxperimental units on the same principles have been
built with certain inductances and capacitances variable;
they have been used successfully with a 3.5-kW trans-
mitter throughout the Irequency range 2.5-20 Mc/s.
These units can easilvy be constructed, and adjustments
for large changes of {requency can quickly be made since
coil changing is unnecessary.

621.392.43
Impedance Transformation by Means of Cables.

W. Burkhardtsmaier. (Funk u. Tor, March & April
1949, Vol. 3, Nos. 3 & 4, pp. 151167 & 202-213.) Discus-
sion of the use ol scctions of cable, with characteristic
impedance variable along their length, as impedance
transformers.  Two types are considered ; in the first
the impedance varies stepwise [rom one end to the other,
while in the sccond the impedance variation is uniform.
Such transformers can be used with advantage not only
for long and medium waves, but alse for short waves if
suitably designed. Design formulac are derived and
practical types of equipment for concentric cables and
twin conductors are described. In many cases better
results can he obtained by the addition of compensation

units at each end of the transformer section. The
design of such units is also considered.
621.392.5 1886

On the Synthesis of the Most General Passive Quadri-
poles.—R. Leroy. (Cdbles &  Transmission, Paris,
April 1949, Vol. 3, No. 2, pp. 141-158.) The matrices
of the impedances or admittances of passive quadripoles
are ‘positive real’ matrices. The construction of
quadripoles from such matrices is straightforward
when their elements comprise only two types of impe-
dance, but this is not the case when the matrices include
resistances, inductances and also capacitances. The
possibility of obtaining passive quadripoles corres-
ponding to such matrices was shown by Gewertz (J.
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Math. Phvs., 10932 1933, Vol. 12, pp. 1 254) whose
paper appears to-day to be largely ignored by technicians.
Gewertz studies a particular class of matrices in which
the determinant of the even parts of the elements is
zero and for which he gives a method of reduction. He
also shows that the representation of every ‘' positive
real’ matrix can be referred to a matrix of this class.

The present paper, by more systematic application of
the theory of functions and of “positive real ” matrices,
simplifies the results of Gewertz and gives physical
reasons lor certain properties, sometimes cstablished by
formal calculus, which may not appear altogether
satisfactory. Gewertz’ method is also applied to the
realization of effective impedances. See also 2539 of
1940, 1627 and 3017 ol 1941 (Cauer).

621.392.5 1887
Reactive Ladder Networks. ). \ille.  (Cdbles &
Transmission, Puris. \April 1949, Vol. 3, No. 2, pp.

159-176.) A theoretical analvsis based on the pro-
pertics of the input impedance of ladder nctworks
terminated bv an ohmic resistance.  This impedance
only defines a network with a limited number of cells
which are all-pass.  All-pass cells which cannot be
realized by ladder construction are essentiallv of the
lattice tvpe.

Svstematic use is made of shunt [requencies, for
which the shunt arms of the ladder network are short-
circuited, cutting out the tcrminal ohmic resistance :
the input impedance then resembles a reactance and the
shunt frequencies can therefore be determined a prior:
by finding the frequencies for which the input impedance
has the properties of a reactance. The shunt frequencies
are roots of the equation whose first member is obtained
by cquating to zero the even part of the input impedance.
Comment on certain parts of the paper 15 made by
R. Leroy. See also 2190 of 1948 and 15386 above (Leroy).

621.392.52 1888

Introduction to the Operating-Parameter Theory of
Filter Calculation. C. Wisspeintner. (Frequenz, May
Aug. 1948, Vol. 2, Nos. 5 8, pp. I3I-140, T54 103,
190- 199 & 210-214.) The principal results of the mathe-
matical theorv of filters are presented in as simple a
form as possible to make them rcadily available to the
practical engineer.  Quadripole theory is first considered
and in this the usual complex quantities are denoted
by German characters, while Roman type is used in the
treatment of the operating-parameter theory. The
wave-parameter theorv of quadripoles includes discus-
sion of the properties of various tvpes of flter. 1In
practice it is seldom possible to terminate a filter with
its characteristic impedance and in consequence reflec-
tions occur which afiect the attenuation both within and
outside the pass band. The operating-parameter theory
takes account of such reflections. The relation between
overall, current and voltage attenuation is discussed
and also echo attenuation. The determination of the
no-load resistance for a given attenuation is explained
in detail with the aid of numerous diagrams. Applica-
tion of the theorv is illustrated by numerical calculations
for manyv different tvpes of filter. Results for a par-
ticular band-pass filter are in fairly good agreement with
measurements.

621.392.52 1889
Variable Bandwidth Crystal Filters. B. Sandel.
(Radiotronics, Sept./Oct. 1948, No. 133, pp. 78-87.)

The behaviour of the cquivalent circuit of a quartz
crystal is discussed. For best overall selectivity, the
shunt capacitance in this circuit should be neutralized;
practical arrangements for achieving this are described.
To vary the bandwidth, a tuned circuitshould be used
as the load for the filter; the dynamic impedance of
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this circuit can be altere | by the insertion ot series
or parallel resistors.  The stage gain is calculated, with
due allowarnce for bandwidth change. A design example
is discussed in detail.

621.392.52 1890

The Input Impedance of Some Low Pass Filters with
Resistance Terminations, with Reference to Class “ B’
Modulator Applications. --}. R. Cantelo. (Marcon:
Rev., April June 1949, Vol. 12, No. 2, pp. 41-56.) The
properties of certain me-derived filters terminated by a
load of constant resistance arc examined at frequencies
up to 1.5 times the cut-off frequency. With a preferred
configuration of filter, the secondary leakage inductance
of the modulation transformer can be included as part
of the filter system. Pormulac and curves are given
for three tvpes of filter. The attenuation and phase shift
between input and output ol the filter svstem arc also
calculated.

621.392.52: 021.305.44 1891

Telephony Filters and the Effect of Termination and
Losses on their Characteristics : Parts 1 & 2. | I
Schouten. (Commuagnication News. April & Aug. 1943,
Vol. 9, Nos. 3 & 4, pp. 61-60 & 97-100.) 1 we assume
that all the elements ofl a rcactive network have the
same loss-factor, the problem of calculating the ettect
of these losscs on the network can be reduced to that ol
determining a function of a complex argument when the
function is known for an imaginary argument. Three
methods of solution are discussed: (@) the method of the
perpendicular  derivative, based on the dilierential
expressions of Cauchy and Riemann, (b) representation,
based on Laplace’s dilterential equations, of the attenua-
tion and phase of a filter by means of soap-film models,
and (¢) an interpretation, based on Cauchy’s mtegral,
analogous to a blurred image in optics.

Within certain linnts, a relation exists between the
attennation and phasc in a network, as a function of
irequency; this relation is ultimately based on the
causal relation between the input and output voltage.
The soap-film method is applied to several common
types of simple filter which can be considered as proto-
types of more complex filters.

621.392.32 : 621.390.021 : 621.396.5 1892
Application of Crystal Filters in [telcgraphy| Receivers.
F. Maarleveld. (Tidschr. ned. Radiogenoot., March

1949, Vol. 14, No. 2, pp. 4I—-55. Discussion, p. 56. In

Dutch, with English summary.) The filters are designed

for an i.f. of 100 kc/s and bandwidths of 50, 250, 500 and

1 500 ¢ s respectively.  Design formulac are tabulated.

See also 2041 below.

21.305.667 : 621.397.0 1893

Phase and Amplitude Equalizer for Television Use. -
E. D. Goodale & R. C. Kennedv. (RCA Rev., March
1949, Vol. 10, No. 1, pp. 35 42.) Describes an equalizer
of variable frequency response. Two amplifiers having
resonant-circuit loads of variable damping and resonance
frequency are used Jor amplitude equalization. To
compensate for the phase distortion in the applied signal
and for that produced in the amplitude equalizer,
amplifiers with variable phase-shift and constant gain
are used.

621.306.611.3 1894
Oscillator Power Variation and Frequency Pull-In.
L. S. Schwartz. (Zele-1ech, Jan. 1049, Vol. 8, No. 1,
pp. 30-32, 57.) An analysis of the cffect of coupling
variation for a mismatched {eeder and an oscillator.
Curves show how the oscillator power varies with
coupling coeflicient and s.w.r. Results of measurements
using a lighthouse triode and cavity resonator arve also

included.
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621.396.615 1895
Frequency Variation of a Crystal-Bridge Oscillator.
\V. Herzog. (Arch. elekt. Ubertragung, Dec. 1948, Vol. 2,
No. 9, pp- 357-361.) A simple bridge arrangement in
the grid circuit of a valve oscillator enables a considerable
variation of the cryvstal resonance frequency to be
achieved. .An auxiliary parallel circuit inay be used to
suppress one of the two possible oscillation frequencies.

621.396.615 1896

Variable Frequency R-C Oscillators.—I". Butler.
(Llectvonic Engmg, April 1949, Vol. 21, No. 254, pp-
140-142.) Discussion of phase-shift tvpes having a
frequency-selective network associated with a suitable
amplifier. A practical oscillator circuit for the frequency
range 250—5 000 c¢/s is described in detail.

621.396.015 : 621.384.612.1F 1897

Pulsed Oscillator for F. M. Cyclotron.—]. W. Burkig,
¥. L. Hubbard & K. R. MacKenzie. (Rev. sci. Tnstrum.,
Feb. 1949, Vol. 20, No. 2, p. 135.)

621.396.615 : 621.396.619.13 1898

Single-Valve Frequency-Modulated Oscillators: Parts
1 & 2.— K. C. Johuson. (Wireless World, April & May
1949, Vol. 55, Nos. 4 & 5, pp. 122-123 & 163-170)
Part 1: A coil in the anode circuit of a pentode, coupled
inductively to the cathode circuit, is nsed to modulate
the effective value of the main tuning inductance with-
out disturbing the oscillatory circuit seriously. The
amplitude of oscillation can be very nearly constant
over frequency ranges at least as great as +15% and
at central frequencies up to 1o Mc/s, since all the effects
of circuit capacitance can be tuned out and the valve
input capacitance is unimportant.

Part 2: Details of design and operation.

621.396.615.17 1899

Theoretical and Experimental Study of a Generator
of Periodic Slave-Frequency Electrical Pulses.—R.
Legros. (Rev. gén. Elect., April 1949, Vol. 58, No. 4,
pp- 143-154.) Two circuits are discussed, of which one
1s an amplifier-limiter transforming an input voltage of
variable waveform, amplitude and frequency into a
squarc-wave voltage of the same frequency, but almost

constant waveform and maximum amplitude. The second

circuit is a pulse generator operated by this square-wave
output and proviling pulses of duration short compared
with their recurrence period. Amplifier-limiter circuits
using (a) diodes, (b) pentodes as limiters are investigated;
neither diodes nor pentodes are entirely satistactorv by
themselves, but a combination of the two gives excellent
results. Pulses obtained by use of a RC differentiator
circuit are shown to be practically independent, as regards
peak voltage and pulse shape, of the initial voltage
waveform applied to the amplifier-limiter.

©21.396.615.77 1 621.317.755 1900
A Linear Resistance-Charged Gas Relay Time Base.
E. J. B. Willey. (Electronic Lngng, March 1949, Vol. 271,
No. 253, p. 10t.} A circuit designed to avoid the tvpe
of transformer ordinarily used, which has one winding
verv well insulated and also screened to minimize the
risk of pickup in the sensitive grid and cathode circuits

of the relay. Full component details are given.

621.390.615.17 : 621.317.755 1901

A Wide-Range Saw-Tooth Generator.—D. G. Sulzer.
Rev. sci. Instrini., Jan. 1949, Vol. 20, No. 1, pp. 78--80.)
Description of a circuit which can be used as a timebase
at frequencies between 15c¢'s and 500 ke's, with good
linearity and rapid flvback. A cathode-coupled multi-
vibrator is modified by including a parallel RC combina-
tion in the cathode lead of the first valve.
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621.396.015.17 : 621.385.032.24 1902
Grid Current with RC Coupling.—H. T. Ramsay.
(Wireless Engr, April 1049, Vcl. 26, No. 307, pp. 113~
118) A mathematical analvsis of the effect of grid
current on the performance of a cathode-coupled multi-
vibrator (Schmitt) circuit, to find the optimum values
for the components for operation at a given minimum
frequency. Experimental results support the theory.

621.306.645 1903

High-Frequency Amplifier Stages, with Particularly
High Sensitivity and Cut-Off Sharpness, for Short-Wave
and Ultra-Short-Wave Apparatus.—!. Rickert. (.lrch.
elekt. Ubertvagung, Jan. 1949, Vol. 3, No. 1, pp. 24-31.)
Discussion with particular reference to input-circuit
design, noise factor and the effect of feedback. Results
with a circuit of high sensitivity are given and also a few
data for some suitable pentodes.

621.396.6.45 1904

10-kW F.M. Broadcast Amplifier.—[. R. Boykin. (FM-
TV, Dec. 1948, Vol. &, No. 12, pp. 18-20.) A grounded-
grid amplificr, whose anode voltage is only 3700 V.
Two triodes, Type WL3X2500A-3, arc used. An apparent
efficiency of 1007 is achieved in the frequency band
88 108 Mc's.

621.306.645 : 537.311.33 : 621.315.59 1905

Some Novel Circuits for the Three-Terminal Semi-
conductor Amplifier.—W. M. Webster, E. Eberhard &
L. E. Barton. (RCA Rev., March 1949, Vol. 10, No. 1,
pp. 5-16.) Equivalent circuits for d.c. and a.c. are
proposed for a transistor. The a.c. circuit is a T-network
of resistances between base, emitter (positive electrode)
and collector (negative eclectrode) with a generator in
series with the collector. The generator has an e.m.f.
p times the voltage developed across the emitter resis
tance by the emitter current. Three ampliticr connec
tions are analysed. The first, already described by
Bardeen & Brattain (264 of January) has the base as a
common electrode, with input to the emitter and output
{from the collector. The two new connections, which
have input and output impedances more suitable for
most purposes, have the input to the base, and output
respectivelv from the emitter and the collector. These
connections are applied to a direct-coupled amplitier,
a 2-terminal oscillator, a relaxation oscillator and a
flip-flop circuit.

627.396.645 * 539.106.08 1906
A Simple Counter-Tube Amplifier. —H. Goldstein
(Z. angew. Phys., March 1949, Vol. 1, No. 7. pp. 329

330.) A 2-valve amplifier suitable for operating a
counting mechanism is «escribed; its usefulness is

A stilar 3-valve circuit
Both amplitiers

limited by relativelv low gain.
has adequate gain for most purposes.
arce designed for 200-V anode supply.

621.396.645 1 621.317.733 1907
An Amplifier for use with Conductance Bridges.
D. J. G. Ives & R. \V. Pittman. (Trans. Faraday Soc.
Sept. 1948, Vol. 44, No. 300, pp. 644-646.) Two ampli-
fying channels are used, one being fed with the bridge
signal plus the inseparable interference and the other
with interference alone, collected by an aerial near the
bridge. The outputs are combined to cancel the inter-
ference, leaving a clear signal in the final output. Full
circuit details are given of an amplifier sensitive to a few

microvolts at 1 200-5 000 C's.

621.396.645 : 621.383 1908

The Development of a Photoelectric A.C. Amplifier
with A.C. Galvanometer.— j. M. W. Milatz & N. Bloem-
bergen. (Phvsica, 's Grav., March 1946, Vol. 11, No. 6,
PP. 449-464. In Lnglish.) \n ac. galvanometer is
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fed by the same a.c. source as that for a synchronous
motor driving a sector disk which interrupts the light
falling on a photocell. This device is sensitive only
to 50-c/s a.c. of the right phase. Fluctuations due to
thermal effects were practically eliminated by cooling
the photocell with liquid air.

621.396.645.029.3 1909
Compact 6AS7G Amplifier for Residence Audio
Systems.— C. G. DMcProud. (Awudio Engng, N.Y.,

March & April 1949, Vol. 33, Nos. 3 & 4, pp. 17-19,
40 & 16-19.) Circuit and construction details of an
amplifier having output power about 63\, switching
for selecting radio or gramophone input, sufficient
gain and low-frequency cqualization for low-level
magnetic pickups, separate high- and low-frequency
tone controls, and remote control facilities.

621.396.645.371 1910

Negative-Feedback Amplifiers.—C. TI. Brockclsby.
(Wireless Engr, Feb. 1949, Vol. 26, No. 305, pp. 43-49.)
When negative feedback is applied to an amplifier with
two or more stages, the frequency characteristic develops
peiks at the edges of the band if a certain small amount
of feedback is exceeded. These peaks get higher and
sharper with increasing feedback until self-oscillation
begins. The flatness of the frequency characteristic
can bhe improved, without using filters, by properly
distributing the gain between the stages of the amplifier.
The frequency characteristics of z- and 3-stage amplifiers
are discussed theoreticallv; results are confirmed
experimentallv. It is suggested that a 3-stage amplifier
should have two identical wide-band stages and one
narrow-band stage; this is contrary to the usual practice.

621.396.6621 1911
Fixed-Frequency F.M. Tuners.—1". A. Spindell. (FM-
TV, April 1949, Vol. 9, No. 4, pp. 16-17, 32.) A circuit

diagram of the basic unit, model RP-23, is given and
discussed. Models RP-24 and RP-25 have additional
control units for selecting in sequence two preset audio
volume levels and fcr switching on and off. The first
half of a 12AX7 is associated with a bridged-T network
and acts as a narrow-band amplifier at the control
frequency. The second half of the 12AX7 amplifies
the signal, which is applied to a 12AU7 operating a
sensitive rclay. This relay energizes a sequence relay
which sclects the required audio output level.

621.396.69 : 061.3 1912
Developments in Components.— (11 iveless World, \pril
1949, Vol. 55, No. 4, pp. 133-138.) Brief details of
exhibits at the Xadio Component Manulacturers’
Federation 1949 exhibition. See also Querseas Engr,
April 1949, Vol. 22, No. 258, p. 310, and [Ilectronic
Engng, April 1949, Vol. 21, No. 254, pp. 146-149.

621.396.615.17/.18 -+ 621.317.35 1913
Waveforms. [Book Review]—Chance, Hughes, Mac-
Nichol, Sayre & Williams. (See 2006.)

GENERAL PHYSICS

535 + 621.396 1914

Interference, Diffraction and Spectral Resolution in
Optics and Radio. G. S. Gorelik. (Uspekhi Fiz. Nauk,
Nov. 1948, No. 3, pp. jo7—415. In Russian.) A unified
conception of the phenonmena common to both sciences.

535.215 : 621.383 1915
On Photoelectric Voltages in Light-Absorbing Materials.,
A. P. Snoek & C. J. Gorter. (P’hysica, ’s Grav., Feb,

1946, Vol. 11, No. 5, pp. 426-432. In English.)
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533.215:621.383 1916

On the Interpretation of Observations on the Photo-
electric Voltages with Intermittent Light.—C. J. Gorter,
I. J. F. Broer & A. P. Snoek. (Physica, ’s Grav., Feb.
1946, Vol. 11, No. 5, pp. 401—411. In English.)

537.521 1917

On the Dielectric Properties of a Gas Discharge. —
L. E. Salpeter & R. E. B. Makinson. (Proc. phys. Soc.,
1st March 1949, Vol. 62, No. 3518, pp. 180-188.) Ior-
mal expressions are derived Jor the space currents and
electrode currents obtained by applving a sinusoidal
voltage to a pair of electrodes projecting into a gas
discharge.

537.521.7 1918

Experimental Investigations of the Electrical and
Optical Phenomena in Spark Breakdown in Gases.—
E. Funfer. (Z. angew. Phys., March 1949, Vol. 1, No. 7,
Pp- 295-3¢4.)

538.122 1919

Lines of Magnetic Force Made Visible.—(Radio Tech.,
Vienna, April 1949, Vol. 25, No. 4, pp. 259-260.) A
special gas-filled diode, when brought near the poles of
a magnet, shows the lines of force as luminous streaks.
The electrons inside the tube travel along a narrow
path coincident with a tube of force and ionize the gas
in the tube. The field can be plotted by moving the
tube to ditferent positions relative to the magnet poles.
A tube with 8 anodes, giving 8 narrow electron beams,
is described.

53856 : 535.13 : 621.396.67 1920

The Radiation and Transmission Properties of a Pair
of Semi-Infinite Parallel Plates : Part 1.—A\. k. Heins.
(Quart. appl. Math., July 1948, Vol. 6, No. 2, pp. 157—
166.) A plane monochromatic e.m. wave is incident
upon the plates, which are assumed thin and perfectly
conducting. The amplitude and phase of the wave
travelling between the plates are calculated. The
structure is regarded as a two-dimensional receiving
aerial and its radiation pattern is obtained. Its proper-
ties as a transmitting aerial will be considered later.
Seec also 2756 and 3504 of 1947 (Carlson & Heins).

53%.560.4 © 546.331.31-145.1 1921

Absorption of Ultra High Frequency Waves in Salt
Solutions.—S. K. Chatterjee & B. V. Sreekantan.
(Indian J. Phys., Dec. 1948, Vol. 22, No. 12, pp. 547~
552.) For aqueous solutions of MgCl,, CuSO, and KCl,
the absorption maxima in the range 300-500 Mc/s
shift towards higher concentration for higher frequencies.
See 4lso 3099 of 1948.

53/54 1922

Table of Physical and Chemical Constants. [Book
Review | —G. W. C. Kaye & T. H. Laby. Longmans,
Green & Co., London, i1oth edn 1948, 194 pp., 21s.
(Proc. phys. Soc., 1st March 1949, Vol. 62, No. 3518,
p. 209.) Considerable revision has been undertaken;
the fundamental constants have been corrected in the
light of recent determinations, and derived constants
ve-calculated.

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA
523.745 1 550.385 o 1923
Magnetic Storms and Solar Activity, 1948.—H. V.
Newton. (Observatory, Feb. 1949, Vol. 69, No. 845, pp.
38-40.) Provisional sunspot numbers, magnetic storms
and sudden commencements are tabulated and discussed.
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523.746 1 550.38 1924
Observational Aspects of the Sunspot-Geomagnetic
Storm Relationships. —H. W. Newton. (Moun. Nof. R.

astr. Soc. geophvs. Supplemeni, March 1949, Vol. 5,
No. 8, pp. 321-335.) Full paper, summary abstracted
in 1370 of Mav.

538.12:3521.15 1925
The Magnetic Field of Massive Rotating Bodies.
P. M. S, Blackett. (Phil. Mag., Teb. 1949, Vol. 40,
No. 301, pp. 125 150.) Continuation and elaboration

of 3112 0f 1947

550.38 “1947.10/.12" 1926
Cheltenham [Marviand  K-Indices for October to

December, 1947.—In 379 of Februarv the author's

initials should be IR. 12,

550.384.4 1 551.510.535 1927

Daily Magnetic Variations near the Equators.
D. F. Martyvn. (Nature, Lond., 30th April 1919, Vol
163, No. 4148, pp. 635-686.) The observed anomalies
appear lo require the existence in the ionosphere of a
region of high electric conductivity, about 15 of latitude
wide, encircling the world approximately  midwax
between the magnetic equator (line of zero inclination)
and the geomagnetic equator (equidistant from the
magnetic poles). See also 1936 and 2790 of 1948 (Fgedal
and 710 of March (Chapman).

551.510.52 1928

The Structure of the Temperature Field in a Turbulent
Stream.—A\. M. Obukhov. (Bull. Acad. Sci. U.R.S5.S.,
sér. géogr. géophvs., 1949, Vol. 13, No. 1, pp. 58-69. In

Russian.) Results obtained are mentioned in 2024
below.
551.510.535 1929

On the Connections between an Oxygen-Atom Zone,
Ionized Layers and Radiation due to the Mogel-Dellinger
Effect. —E. Schroer. (£, let, Jan./Feb. 1947, Vol 1.
Nos. 45, pp. 11o-113.) Calculations based on the
most probable values of dissociation and recombination
coethicients mdicate that the oxvgen-atom zone extends
upwaids from a height of about 100 km. Recombination
takes place so slowly that the zone persists through
the night. The I' laver may be due to photoionization
of the Ny molecule.  Radialion in the band 661 765 A
could produce the IY layer by photoionization of O,
radiation in the band gio-1 o1to A could, similariv
produce a laver at a height of 60 100 kin with ion
concentration normallyv msutficient for the reflection of
e.mn. Waves.

551.510.535 1930
Tonospheric Disturbances and their Terrestrial Effects.
G. Leithiuser. (Ifumk w. Ton, March 19409, Vol. 3, No. 3,
PP- 127-143.) \ general discussion, with particular
reference to observations in Germanv of ionosphere
laver heights, aurora and sporadic-I5, and corrclation
with propagation phenomena and geomagnetic elfects.

551.510.535:523.3:621.3906.11 1931
Moon Echoes and Penetration of the Ionosphere.
Kerr, Shain & Higgins. (See 2030.)

551.510.535 551.557 1932
Atmospheric Currents at a Height of 120 km.
C. Hoffmeister. (Z. Met, Nov. Dec. 1946, Vol 1,
Nos. 2/3, pp. 33-41.) Obscrvations extending from
1922 (0 1945 are tabulated and discussed. At heights
above 100 km in latitude so0 N, currents are observed
in summer from SSW/S\W with stable velocities ol
about 50m’s and relativelv little dispersion in either
direction or velocity. In winter two current systems
are found, one identical with that of summer but deviated
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slightly  westwards, the other consisting of polar-air
currents fromm NW NI Velocities are higher in winter
than in summer, with mean values of 65 m s for the S\W
currents and 89 m's {or the northerly. The dispersion
in the observed values of direction and velocity is much
greater in winter than in summer. 219% of the observed
velocities exceeded r1oo m/s; velocities above 200 m/s
were seldom noted ;. the highest value was 267 m/s.
Possible explanations of the effects are snggested.

551.510.535 1 021.317.79 1933
Sweep Frequency Ionosphere Equipment. Sulzer.

(See 2004.)

551.510.335 :621.390.11 1934
The Ionosphere over Mid-Germany in February

1949.—Dieminger.  (Fernmeldetech. Z., March 1949,

Vol. 2, No. 3, p. 94.) Mean values of the limiting
frequencies and heights of the E and I layers, deduced
from measurements at Lindau iiber Northeim, are
plotted and discussed. From 12th to 21st February the
limiting frequency of the I, laver was unexpectedly

high and on three occasions about middav exceeded

14 Mc's.

351.510.535 1 [621.396.61 021.396.621 1935
Ionosphere Sounding equipment . Magner. (See

2069.)

550.593.9 . 1936
The Luminescence of the Atmosphere. I. A Khvos-

(Uspekhi I'iz. Nawk, Nov
In Russian.)

tikov. 1948, No. 3. pp-.

372-386.

LOCATION AND AIDS TO NAVIGATION

621.396.9: 523.3 1937

Detection of Radio Signals Reflected from the Moon.
]. H. DeWitt, jr, & E. K. Stodola. (Proc. [nst. Rudio
Engrs, W. & L., March 1949, Vol. 37, No. 3, pp. 229
242.) The moon is considered as a radar target and
formulae are obtained for the attenuation between
transmitter and receiver aerials. An experimental
equipment and mecasuring techniques used for obtaining
reflections from the moon are described and results
obtained are given. The possibility of using signals
refected from the moon {for communication purposes 1s
considered. See also 2915 of 1948 (Grieg, Metzger &
Waer).

621.396.93 1938

V.H.F. Automatic Direction Finder.—( Engineer, Lond.
18th Feb. 1949, Vol 187, No. 4856, p. 197.) A short
account of the remotely operated installation at Brussels
airport.  Probable error should be 1 degree or less,
with a range of 100 nautical miles to aircraft at 10 ooo ft.
The development of such equipment was {ully: discussed
by Cleaver (1075 of \pril)

621.306.93 1 510.271 1939
Theory of Error Distribution: Application to Radio
Navigational Aids. P. F. Duncan. (Wiveless [ngr
I'eb. 1949, Vol. 26, No. 305, pp. 49-52.)
621.396.93.029.62 1940

Development of Singie-Receiver Automatic Adcock
Direction-Finders for Use in the Frequency Band 100-150
Megacycles per Second.—R. F. Cleaver. (Elect. Commaon.,
Dec. 1948, Vol. 25, No. ¢, pp. 337-362.) Reprint, with
minor additions, of 1078 of April.

621.390.93.088 1941

H.F. Transmitter for D.F. Measurements.—B. G.
Pressey. (Wiveless Jongr, April 1949, Vol. 26, No. 307,
pp- 124-128.) Discussion of the principles of design
and the details of construction and operation of an
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clovated screened-loop transmitter. The loop can be
rotated about a horizontal axis to produce a wave of
known polarization for the measurement of the polariza-
tion error of .. systems. The parallax ervor that occurs
if a dipole is used as the radiator is thus eliminated.

621.396.932 1 621.390.9 1942
The Development of Shipborne Navigational Radar.
R F. Hansford. (/. [usl. Nawv, April 1948, Vol 1
No. 2, pp. 118-141. Discussion, pp. 141-147.) Survey
based on two papers prescnted at the International
Meeting whose report was noted in 3135 of 1947. Some
of the navigational data has been elaborated and the
acconnt has been brought up to date; possible future

developments are discussed.

621.396.933 1943
Note on a Short-Range Radio Position-Finding System
Using Modulated Continuous Waves. R. I'. Cleaver.
(Elect. Comnuen., Dec. 1948, \ol. 25, No. 4, pp- 363-372)
Reprint, with minor additions, of g6 of January.

621.396.933.2 1944
Radio Distance-Measuring Equipment for Aerial
Navigation.—(lingineering, lond. 25th Feb. 1949,

Vol. 167, No. 4335, p- 187.) Long summary ol paper
abstracted in 1402 of May (Busignics).

621.396.933.2 : 621.390.826 ¢ 621.390.019.16 1945

Elimination of Reflected Signal Effects in Pulsed
Systems. -D. O. Collup. (Tele-Tech, Jan. 1949, Vol. 8
No. 1, pp. 38-40..64.) Multipath reflections can increase
the apparent width of the shorter radar pulses in systems
which depend on pulse width or pulse spacing to convey
information. The incoming divect pulse can, however,
be used to make the receiver insensitive to pulses whose
amplitude is not constant over the whole pulse width.
An echo-suppression circuit of this tvpe for a radar
transponder beacon is described.

621.300.933.24 1946

Rotating Field Beacons. -I'. de Fremery. (Comunn
cation News, Sept. 1947, Vol. 9, No. 1, pp. 2—-20.) Beacons
rotated mechanically cannot provide information quicklv
enough for aerial navigation. This difhculty can be
overcome by rotating the field electrically and comparing
its phase with that of a pulsating field, but the two
fields mu t not have the same frequency, as they could not
then be separated in the receiver. The properties of
simple and modulated rotating ficlds are discussed. Lf
Lwo fields have harmonically related frequencies, the
phase angle between them can be measured accurately
with simple apparatus at the receciver, and this phase
angle is a multiple of the azimuth. A rough bearng 1s
obtained from modulation with tields of frequencies
fo and 2f, rotating in the same sense; the accurate bearing,
which by itsell would be ambiguous, is obtained from
modulation of fields of frequencics f, and nfy rotating in
opposite senses.  Apparatus for transmitting and
receiving such fields is described.

MATERIALS AND SUBSIDIARY TECHNIQUES

531.788 1947

Construction and Theoretical Analysis of a Direct-
Reading Hot-Wire Vacuum Gauge with Zero Point
Control. - J. A. H. Kersten & H. Brinkman. (Appl.
sci. Res., 1949, Vol. A1, No. 4, pp. 289-305.) Descrip-
tion of a gauge connected to a special bridge, unafiected
by voltage fluctuations or changes in ambient tem-
perature, [’ressures between 1o~ and ro~'mm Hg can
be measured.
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1943

531.788.7 o
Ionization Manometer Tube.— D. L.

Design of an

Hollway. (Elect. Commun., Dec. 1948, Vol. 25, No. 4,
pp- 373-385) An abridged version was abstracted in
3916 of 1947.

535-37 1949

Luminescent Solids (Phosphors). -H. W. Leverenz
(Science, 25th Feb. 1949, Vol. 109, No. 2826, pp. 183
195.) A general discussion of the properties of typical
phosphors, luminescence mechanism and luminescence
cmission spectra.

535.37 1 535.61-15 1950
Inertia Effects in Infra-Red Sensitive Phosphors.
F. R. Scott, R. H. Thompson & R. T. Ellickson. (J. opt.
Soc. Amer., Jan. 1949, Vol. 39, No. 1, pp. 64-67.) Dis-
cussion of results of measurements ol the time required
for certain phosphors to acquire maximum brightness

when exposed to infra-red radiation.

535.37 1 621.315.61.0IL.5 1951
The Optical and Electrical Properties of Zinc Silicate

Phosphors. — E. Nagy. (/. opl. Soc. Awmer., Jan. 1949,
Vol. 39, No. 1, pp. 42-49.) A close connection was found
between dielectric loss and luminescence. See also
1051 of 1948 (Szigeti & Nagy).

1952

537.311.33 L

Flectron Diffraction and Rectification from Silicon
and Pyrite Surfaces. —J. M. Cowley & j. L. Symonds.
(Tvans. Faraday Soc., jan. Feb. 1948, Vol. 44, No. 302,
pp. 53-6a.) For the best rectitication, the crystal lattice
should be almost perfect and free (rom fracture or
mosaic structure.

538.213 1953
Permeability Decrease with Increasing Frequency.
H. J. van Leeuwen. (Physica, s Grav., Jan. 1944,
Vol." 11, No. 1, pp. 3542 In Dutch, with French

summary.) Theoretical discussion.

538.221 1954
The Magnetic Structure of High-Conductivity Alloys :

Part 1 — On Certain Peculiarities of the Magnetization

Curves and Hysteresis Loops of Alnico and Vicalloy.

L A Shubina & Va. S Shur. (Zh. tekh. I'iz, Jan.
1949, Vol. 19, No. 1, pp. 83-94. In Tussian.) Part 2,
1955 below.

3538.221 1955

The Magnetic Structure of High-Conductivity Alloys:
Part 2 — The Effect of Thermal Treatment on the
Electrical Resistance of Alnico.—V. 1. Drozhzhina,
M. G. Luzhinskava & Ya. S. Shur. (Zh. tekh. Fiz.,
Jan. 1949, Vol. 19, No. 1, pPp- 9599 In Russian.)
Part 1, 1954 above.

538.221 1956

The Structure and Properties of the Alloy Cu_Mnln.
B. 12. Coles, \V. Ilume-Rothery & H. P. Mvers. (Proc.

rov. Soc. A, 22nd Feb. 1949, Vol. 196, No. 1044, pPp-

125-133.)

538.221 : 621.317.4.029.62 1957
Ferromagnetism at Very High Frequencies: Part 2 —

Method of Measurement and Processes of Magnetization.
Johnson & Rado. (See 1994.)

538.221:621.318.221 538.052 1958

The Cause of Anisotropy in Permanent Magnet Alloys.-
15, Hosclitz & M. McCaig. (Proc. phys. Soc., 1st March
1949, Vol. 62, No. 351B, pp. 163-170.) Magnetostriction
measurcements on samples of Alcomax II indicate that,
0 the absence of a feld, the domain magnctization is
along the easy crystallographic direction which makes
the smallest angle with the axis of amisotropy.
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539.23 1 537.311

Measurements of the Electrical Resistance of
Films of Copper, Silver and Lead.— A. van Ttterbeek &
L. de Greve. (Physica, ’s Grav., Feb. 1944, Vol. 11,
No. 2, pp 78 go. ~In French.) Results are presented
for films of thickness up to 100 mpu from room temperature
down to the boiling point of liquid hydrogen. The
temperature coefficient of resistance for Cu and Ag
films is much less than that of the ordinary metal and

becomes negative for a thickuess of 3mu Cu or 4.5 my
Ag. )

1959
Thin

53923 1 537.311 1960

Measurements of the Electrical Resistance of Super-
posed Metallic Films.—A. van Itterbeck & L. de Greve,
(Physica, 's Grav., March 1946, Vol. 11, No. o, Pp. 465
409. In French, with English summary.) The resistance
of Ag/Cu or Cu/Ag films agrees fairly well with that
calculated for resistances in parallel, except when the
film first deposited is extremely thin.

539-23 1 537.311 : 546.74 1961

Some Measurements on Thin Films of Nickel.— A. van
Itterbeek & 1. de Greve. (Physica, ’s Grav., March 1946,
Vol. i1, No. 6, pp. 470-474. 1In French, with English
summary.) For the principal results sce 343 and 3305
of 1946. v

546.281.26 1962

On the Causes of the Nonlinearity of the Volt-Ampere
Characteristic of Carborundum. V. 1. Pruzhinina-
Gr;lnovskaya. (Zh. tekh. Fi-., Jan. 1949, Vol. 19, No. 1,
pp- 100-110. In Russian.

546.431.82

The Dielectric Behaviour
Crystals.—W. J. Merz.
Vol. 75, No. 4, p. 687)

) 1963
of BaTiOs; Single-Domain
(Phys. Rev., 15th Icb. 1949,

549-514.51

Production of Large Artificial Quartz Crystals. —
I. Franke & M. H. de Longchamp. (C. R. Acad. Sci.,
Paris, 28th March 1949, Vol. 228, No. 13, pp. 1136-1137.)
An autoclave process is described brietly. A seed crystal
is arranged in a cool part and quartz or fused silica in
the hottest part of the alkaline solution in the vessel,
the pressure in which is maintained at 6o atmospheres
and the temperature at 200 —300 C. Homogeneous
crystals 3 2 0.5 cm, with good clectrical properties,
are produced in 3-4 weeks.

1964

549.514.51 : 534.133 1965
Notes on the Frequency-Temperature Relationship
of Some Low-Frequency Quartz Plates.— D. Iairweathor
& N. J. Beane. (Marconi Rev., April/June 1949, Vol. 12,
No. 2, pp. 68-80.) TLongitudinal oscillations are mainlyv
considered; various tvpes of cut are discussed. Tlexural
tvpes of vibration are likely to increase in importance
but more information is required. The Bell Telephone
Laboratory terminology for angles of cut (see 19935 of
1944) 1s used. The constants controlling the form of
the frequency/temiperature curves are derived bva method
closely related to that of Mason (3518 of 1940). Design
data are deduced from these and similar curves, and the
relationships encountered in practice are discussed.

620.197 1966
The Climatization of Radio Equipment. M.\, (Radio
tech. Dig., Edn frang., April 1949, Vol. 3, No. 2, pp. 115-
120.) A note reviewing modern methods of protection
against extremes of temperature, humidity, fungi and
insccts, together with a list of 70 recent references,
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620.197 : 621.319.45 1967
On the Climatization of the Electrolytic Capacitor.
H. E. Miquelis. (Radio fech. Dig., Fdn frang., April
1949, Vol. 3, No. 2, pp. 77-82.) A few details are given
concerning capacitors of several tyvpes; one tvpe can
withstand temperatures from —60° to 9o C in store
or during transit and functions satisfactorily in the

range from — 40 to -} 70°C.

621.315.59 1 537.311.33 : 621.390.045 1968

Germanium ~— Important New Semiconductor. —W. C.
Dunlap, Jr. (Gen. elect. Rev., Feb. 1949, Vol. 52, No. 2,
Pp. 9 17.}) An account of the chemical, physical and
electrical properties of Ge, and its application in the
transistor.

621.315.59 : 621.319.4 1969

On the Use of Semiconducting Liquids for Impreg-
nating Paper Capacitors. —V. T. Renne. (Zh. tekh. Fi:.,
Feb. 1949, Vol. 19, No. 2, Pp. 218-224. In Russian.)

621.315.61.0I1.5: 546.431.82 1970

Anomalous Dielectric Properties of Polycrystalline
Titanates of the Perovskite Type. J. R. Partington,
G. V. Planer & I. I. Boswell. (Phil. Mag., Yeb. 1949,
Vol. 40, No. 301, pp. 157-175.)

621.375.612.011.5 1971
A New Type of Dielectric Polarization, and Losses in
Polycrystalline Lielectrics.-—G. I. Skanavi & A. I.
Demeshina. (Zh. eksp. teor. [iz., Jan. 1949, Vol. 19,
No. 1, pp. 3-17. In Russian) Experiments were con-
ducted with materials having a distorted crystal lattice.
The materials were obtained by sintering TiOy with
oxides of the second group of metals. Materials with
small additions of SrO, CaO, BaO and ZnO have a high
dielectric constant (of the order of 1 000) at frequencies
from 10 to 20 ke/s. The loss angle is greater than for
pure TiOy, and has pronounced frequency and tempera-
ture maxima. Variations of e and tan § with increasc of
concentration of the alkaline earths are shown graphi-
callv. The experimental results are in agreement with a
theory of relaxation polarization developed in earlier
papers. The activation encrgy of loosely coupled ions and
the frequency of their oscillations. as calculated from the
experimental data, have abnormally low values.

621.315.618.015.5 : 537.52 1972
Breakdown Voltage of Rare-Gas/Nitrogen Mixtures
between Hot Electrodes.—J. A. M. van Liempt & \W. D.
van Wijk. (Phvsica, ’s Grav., March 1944, Vol. 11, No. 3.
pp. 167-178. In German.) The dependence of the break-
down voltage on the nitrogen content, the gas pressure
and the tempecrature and separation of the clectrodes is
shown graphically.  The results arc discussed with
reference to the design of gas-filled glow lamps.

621.775.7 1973

Powder Metallurgy.—G. FitzGerald-Lee. (Electronic
Lingng, March 1949, Vol. 21, No. 253, pp. 87 go.) The
development of the art is outlined and basic principles
are brieflv discussed.  Methods ol controlling grain
growth are considered with particular reference to the
production ol tungsten wire with properties suitable
tor lamp filaments. Various applications are mentioned.

666.1.037.5 1974
The Technique of Glass-to-Metal Sealing with Special
Reference to Vacuum-Tight Seals.—A. G. Long. (J. Soc.
Glass Tech., 1946, Vol. 30, No. 137, pp. 67 89.) A general
survey ranging (rom wire seals used in valve pinches to
cylindrical seals some 4 ir in diameter, from the stand-
point of the author’s personal experience.  Practical
manufacturing details are discussed and illustrated.
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666.1.037.5 : 621.385.032.5 1975
The Electrode Leads of Transmitting Valves. —E. G.
Dorgelo. (Commzmica/ion News, Dec. 1947, Vol. 9,

No. 2, pp. 38-44.) Survey and discussion of various

methods of sealing.

MATHEMATICS
517.53 : 621.392.52 1976
Splitting of an Analytical Funection ‘into an Even and
an Odd Component, and also a Method of Determining,
tor a Known Even Component, the 0dd Component and
the Function as a Whole.—Correction to 1422 of May,
the title of which should read as above.

518.5 1977

Multiplication and Division by Electronic-Analogue
Methods. —F. M. Decley & D. M. MacKay. (Natuse,
Lond., 23vd April 1949, Vol. 163, No. 4147, p. 650.)
A multiplier should have (@) symmetry of response
to positive and negative inputs, (b) an absolute indication
of zero input, (¢) independence of normal changes in
clectronic characteristics, and (d) rapid and accurate
response. A multiplier having a c.r.o. with an axial
magnetic field is here described ; the transverse velocity
of the electron stream is proportional to the voltage
V, applied to the X-plates of the c.r.o. The magnetic
field H produces a deficcting {force initiallv in the Y-
direction, proportional to /117, This is counteracted by a
photoclectric feedback svstem ; the spot can thus be held
close to the X axis, and the voltage V', is then propor-
tional to the product of 17, and the current /y producing
the field H. Conversely, the photocell can be used to

control /I so that iy is proportional to vV, V., Pre-
liminary experimental results with this technique
are satistactory.

518.5: 512.25 1978

A Twelve-Equation Computing Instrument.—C. E.
Berry & J. C. Pemberton. {(1nstrusnents, July 1946,
Vol. 19, No. 7, pp- 396-398.) Aninstrument of the decade-
potentiometer type for solving linear simultancous equa-
tions by successive approximation.

518.5 1 517.944 1979

A Note on Analog Computer Design.—]. A. Bronzo &
H. G. Cohen. (Rev. sci. Instrum., Feb. 1949, Vol. 20,
No. 2, pp. 101-102.) In certain types of partial differen-
tial equations, the spatial derivatives may be replaced
by finite difference expressions. By using Laplace trans-
forms and matrices, the original equations can be re-
formulated as a set of lincar simultaneous equations.
A simpler procedure sometimes results from the applica-
tion of a ' similarity transformation’ to the matrix of
these equations before designing a computer to solve
them.

517.564.3(083.5) 1980

Tables of Bessel Functions of Fractional Order. Vol. 1.
|Book Review! National Bureau of Standards. Colum-
bia University Press, 1st edn 1943, 418 pp. (Phil. Mag.,
Jan. 1949, Vol. 40, No. 300, p. 124) Ju{v) is tabulated
to 10 places of decimals for v J, !, 2, and }, and
» — 0(0.001)0.9(0.01)25.0. \uxiliary tables ave provided
to extend the range to values of v up to 30 0oo.

518.2 ) ) 1981
Practical Five-Figure Mathematical Tables. [Book
Review]—C. Attwood. Macmillan, London, 1948,

71 PP, 38 (Wureless Lngr, \ug. 1943, Vol. 25, No. 299,
p.267: Nalture, Lond., 26th Feb. 1949, Vol. 163, No. 4139,
p.300.) The problem of the regions where mean pro-
portional parts ave untrustworthy has been resolutely
tackled by adjusting the interval of tabulation to suit
the rate of change of the function tabulated. * The
book . . . can be thoroughly recommended.”’
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MEASUREMENTS AND TEST GEAR

531.761 - 621.3.018.4(083.74) 1982
Standard Frequency Broadcasts from Hawaii.—
(Tech. Bull. nat. Bur. Stand., March 1919, Vol. 33,

No. 3, pp- 39 0.} An experimental station on the island
of Maui, Territory of 1lawaii, now broadcasts standard
frequencies (5, 10 and 15 Mc/s), time announcements,
standard time intervals and standard musical pitch
(440 c/s) with call sign WA\VVH. Simultancous reception
of WWV and WWVH in certain areas should not cause
interference.

531.701 + 621.3.018.4(083.74) 1983

The Atomic Clock. —(Tech. Bull. nal. Bur. Stand.,
Tob. 1949, Vol 33, No. 2, pp. 17 -24.) The operation
depends upon the constant natural Irequency associated
with the vibrations of atoms in the NH, molecule.
Accuracy is within 1 part in 107 theoretical considera-
tions indicate a potential accuracy within 1 part mn
0% or 10'9, according to the type of atomic system
and spectrum line used. The clock consists cssentially
ol a 100-ke s crystal oscillator, a frequency multiplier,
a frequency discriminator, a frequency divider, a special
50-c/s clock and a waveguide absorption cell containing
NI, at a pressurc of T0-15u Hg. The fundamental
frequency of the oscillator is first multiplied up to
270 Mc’s by means of standard Li. valves. Tt is then
multiplied up to 2970 Mc/s by means ol a frequency-
multiplving klystron, which is also modulated by a f.m.
oscillator generating a signal at 13.8 r0.12 Mc/s. The
f.m. output is multiplied n a Si-crystal rectifier to
23 870.4 + 0.90 Mc's and fed to the ammonia absorption
cell.” As the frequency of this modulated control signal
sweeps across the absorption-line irequency (23 870.1
Mc/s) of the NH, vapour, the sigual reaching the Si
rectifier dips because of the absorption, giving & negative
output pulse. The output of the f.m. osciilator at
13.8 - o.12 Mc/s 18 also fed to a recciver together with a
12.5-Mc/s signal from the quartz-crystal multiplying
chain. When the signal sweeps across the proper fre
quency (12.5 Mc/s + the 1.39 Mc/s i.f. of the receiver)
a second output pulse is generated. 1f the time interval
between these two pulses is incorrect, a control signal is
generated in a discriminator circuit and fed toa reactance
valve which forces the quartz-crystal circuit to oscillate
al the correct frequency. See also Itadio- L:lectvoiics,

March 1949, Vol. zo, No. 6, pp. 74 76.

621.317.2 : 021.397.0 1984

TV Distribution System for Laboratory Use.—J. Liisher.
(Communicalions, Feb. 1949, Vol. 29, No. 2, pp- 8-0..43.)
Description of a centralized systemn for producing the
standard R.M.A. composite video signal and distributing
it to a number of laboratories with minimum distortion.
Sources of signal include («} local television broadcasting
stations, (b) monoscope sivnal, and {¢) picture signal
from a c.r. tube flying-spot scanner.

621.317.3 + 021.317.7]:0061.3 1985
Papers Digested for Conference on High-Frequency
Measurements.— (Elect.  Engng, ., March 1949,

Vol. 68, No. 3, pp. 251-257.) Authors’ summaries of
most of the papers read at the conference.

621.317.3 : 621.395.44 1986

Maintenance Measurements on Carrier Telephony
Equipment.—J. d¢ Jong. (Philips tech. Rev., Aug. 194(
Vol. 8, No. 8, pp. 249 250.) Discussion of apparatus
used and operational requirements.

621.317.3247 : 621.318.4 1987

Coils as H.F. Measurement Probes for Absolute Field-
Strength Determinations.—E. Roeschen. (Funk u. Ton,
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March 1949, Vol. 3, No. 3, pp- 167-172.) Measurements
with 5 difterent types of coil indicate that a small single-
layer cylindrical coil is particularly suitable for such
absolute measurements, since its effective area can he
determined accurately from its mean geometrical dia
meter.

021.317.329 : 538.122 1988

Electrolyte] Tank Model for Magnetic Problems of
Axial Symmetry.—R. E. Peierls & T. H. R. Skvrme.
(Phil. Mag., March 1949, Vol. 40, No. 302, pp. 26¢g-273.)
Magnetic problems often involve vortices and cannot
therefore be directlv represented in the electrolvte tank.
For 2-dimensional problems, the conjugate ficld can be
studied: this technique is here applied to systems which
are very nearly plane and have axjal svinmetry.

621.317.335.31 - 621.317.37, 1989

An Optical Method for Measuring the Dielectric
Constant and Dielectric Losses of Solid Dielectrics in the
Centimetre Wavelength Range. [.. .. Odvnets. (74,
lekh. IMiz., Jan. 1949, Vol. 19, No. 1, pp. 120-125. In
Russian.)  Theoretical discussion of a tnethod based on
measurements of the transparency of a slab of the di-
electric, with a description of the apparatus (Fig.1) used
for measuring the transparency of glass and ebonite for
A 5.5 cm. The method would be even more suitable
for shorter wavelengths since the required overall dimen-
sions of the measuring apparatus would bhe smaller:
liquid dielectrics could also be used.

621.317.34:621.315.1 .2 1990
No-Load and Short-Circuit Measurements for deter-
mining the Transmission Characteristics of Open Lines
and Cables. O. Naumann. (Arch. tech. Messen, March
1949, No. 160, pp. T22-T23.) The approximate methods
used for calculating the 1.1, transmission characteristics
of cables from no-load and short-circuit measurements
ol voltage, current and power are not applicable at h.f.
More accurate methods given by Kaden (1063 of 1937),
by Sommer for verv low frequencies (4070 of 1939), and
by Goldschmidt for h.l. (1724 of 1943) are discussed.

621.317.353:021.390.619.13 1991

The Determination of the Distortion in a Frequency-
Modulator.—¥. L. H. M. Stumpers & \W. W. Boclens.
(Conununication News, Aug. 1948, Vol. g, No. 4, Pp.
107-109.) As the modulation voltage is increased, the
amplitudes of the components of the output frequency
spectrum vary and pass through the value zero  The
zero points can be used for measuring frequency devia
tion.  The displacement of the zeros, caused by non
linearity of the modulation characteristic, can be uscd
for the measurcment of odd harmonics. A shift in
frequency of the output spectrum as a whole can be used
to measure even harmonics,

621.317.372 1992

Improved Accuracy with a “ Q ’-Meter by the Use of
Auxiliary Components. A. C. I.yvnch. (Electronic
Fugng, March 1949, Vol. 21, No. 253, pPp. 9193
Accuracy can be considerably increased by using a
mirror galvanometer in parallel with the meter giving
) values, a second galvanometer, suitably shunted, in
sertes  with the neter measuring the resonant-circuit
response and a variable capacitor with a fine scale of
high calibration accuracy in paraliel with the (itted
tuning capacitor. The principle used is that of the
reactance-variation method described bv Hartshorn &
Ward (351 ol 1937), but here the input voltage is varied
in knowa ratios, and the voltage in the circuit is brought
to a fixed value by detuning. \ circuit diagram s
given. A Q-meter using this principle is described:
accuracy 11 discussed, and possible methods of further
mprovement are sugwested.

A13s

621.317.39.029.6 : 530.33 1993

Conditions for Maximum Sensitivity of U.H.F. Radio-
meters.—J. L. Steinberg.  (Ownde élect., April 1949,
Vol. 29, No. 265, pp. 160-166.) Discussion of apparatus
of the type described by Dicke (475 of 1947). With
optimum noise factor and input circuit, and a certain
amount ol negative [cedback, it is possible to measure
the apparent temperature of o receiving aerial to within
about 0.3°C.  Apparatus designed for investigation of
1 200-Mc’s radiation, constructed at the physical
laboratory of the licole Normale Supdrieure, uses a
dipole-fed parabolic reflector 3 m in diameter mounted
on an cquatorial support. The superheterodvne receiver
has a bandwidth of 20 Mc's and a noise factor of 3.5.
Further details of this cquipment will be published later.

621.317.4.029.62 : 538 221 1994

Ferromagnetism at Very High Frequencies : Part 2 —
Method of Measurement and Processes of Magnetization.
—M. H. Johnson & G. T. Rado. (Phys. Rev., 1st March

1949, Vol. 75, No. 5. pp. S41-864.) Part 1: 3182 of

1947 (Johnson, Rado & Maloof).

021.317.7.029.63, .64 (083.74) 1995
Microwave Measurement Standards. (/. Franklin

Inst., Feb. 1949, Vol. 247, No. 2, pp. 156-161.) Discus-
sion of standards and calibration services available or
methods being developed at the National Bureau of
Standards  for  {requencies  from 300 Mc/s to  over
100 000 Mcs.  These include : (a) a Irequency standard
for 300 4o ooo Me's accurate within 1 part in  10%
(b) methods and equipment for diclectric measurements
at frequencics near 1 ooo, 3 000, g 000 and 24 000 Mc/s,
(¢) a primary standard of attenuation consisting of a
waveguide operating at a frequency below cut-olf, which
can be used for any microwave Irequency by means of
a development of the i.1. substitution method, (d) a
microwave power-measuring console nearly completed,
(¢) investigation of the accuracv of bolometers and
thermal noise sources as power standards, (f) develop
ment of primary and secondary frequency standards
using spectrum lines of gases. (g) a prototype atomic
clock (see also 1983 above), and (4) measurement of
spectrum lines as secondary frequency standards.

621.317.71/.72 1996

An Instrument for the Measurement and Time Integra-
tion of Small Voltages and Currents.—1. A. D. Lewis &
A C. Clark.  (f. sci. Instruomn., March 1949, Vol. 206,
No. 3, pp. 80-84) Description with full component
details. Totentials varying between o and 0.5 V and
their timme integrals can be measured within 3%. Currents
can be measured with similar accuracy; full-scale
dedection on the lowest range is 0.01 pA.

0621.317.71 : 621.385 1997

Reduction of Noise in Thermionic Electrometers with
Mechanical Conversion.—!. den Hartog & F. A. Muller.
(Plysica, Grav.,, March 1944, Vol. 11, No. 3, pp.
161-160. In Dutch, with Iinglish summary.) Continua-
tion of 858 of 1945.

621.317.715.004.04 : 538.22 1998
Non-Ferrous Copper Wire for Moving-Coil Meters.
PG Moerel & \. Rademakers. (Philips tech. Rev.,
Oct. 1940, Vol. 8, No. 1o, pp. 315 319.) Eficcts due to
Te impurity in the Cu wire of the coils is discussed and
methods of producing wire with extremely low Fe

content are described.

621.317.738 1999

A Note on the Measurement of Four-Terminal Induct-
ances by Astbury’s Method.- L. 1i. Ford. (J. sci.
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Instrum., March 1949, Vol. 26, No. 3, pp. 108-109.)
\stbury’s method (noted in 1932 Abstracts, p. 48) is
unsuitable in its original form for frequencies above a.f.,
but if the fixed resistance ratio arms of the bridge are
replaced by a Kelvin-Varley potential divider of known
phase defect, the method can be used for frequencies up
to 1oo ke/s.  Experimental results on a 10-uH coil show
good agreement at all frequencies from 1 to 100 kc's
with values obtained by other methods.

621.317.755 2000

A 3-Beam Micro-Oscillograph for Display of Oscilla-
tions up to 10 000 Mc/s.——v. Fe. (Frequenz, Jan. 1949,
Vol. 3, No. 1, pp. 19-22.) A short description of Lec’s
instrument (1692 of 1946) with a tabular comparison
with the Rogowski, Siemens and \.E.G. oscillographs.

621.317.701 2001
Heterodyne Frequency Meter for High Frequencies.
L. Liot. (Radio fram¢., April 1949, No. 4, pp. 14-17.)
Description, with circuit details, of an instrument for
the rapid measurement of {frequencies from 5 Mc/s to
1 ooo Mc,s. The local oscillator, which is of the Lecher-
linc tvpe and uses a Type 955 triode, has a frequency
range of 6g-220 Mc/s; within this range unknown
frequencies are measured by a direct zero-beat method,

while harmonic methods are used outside the range.

027.317.772.029.54/.58 1 621.390.045.37 2002

A Phase Meter for the Frequency Band 100 kcfs-
20 Mcfs. —W. T. Duerdoth. (P.O. elect. Engrs’ [,
April 1949, Vol. 42, Part s, pp. 43 46.)  Intended
primarilv for measuring the phase change round the
feedback loops of amplifiers. An accuracy within

3 - is possible provided that the loop gain or loss does
not excced g4o0db.  The magnitudes of the voltages
whose phases are to be compared are made equal bv
means of two special variable-gain amplifiers which
cause the same phase change in received signals whatever
their respective gains. The design of these amplifiers
and of the nccessarv frequency changer is discussed
and circuit diagrams are given.

621.317.784 2003
Pulse Power Measurement by a Heterodyne Method.-
L. S. Schwartz.  (Communications, Feb. 1949, Vol. 29,
No. 2, pp. 26-27.) Pulse width and repetition rate nced
not be known. The r.f. pulse and c.w. oscillations of
nearly the same frequency are applied to the squarc-law
detector of a synchroscope receiver.  The c.w. is adjusted
so that the peak value of the variable component ol the
detection voltage cquals the amplitude of the envelope
of the r.f. pulse. The r.{. pulse power is then 6 db above
the c.w. power at the point ol entrance into the detector.
Sources of error are discussed; accuracy is within a few

per cent.

627.317.79 : 551.510.535 2004

Sweep Frequency Ionosphere Equipment. !’ G.
Sulzer. (J. appl. Phys., Fel. 1949, Vol. 20, No. 2,
pp. 187-190.) The equipment records ionosphere virtual

height as a function of f{requency over the range
1—25 Mc/s. Special features of the device are high power

output, good receiver sensitivity, and anti-jamrming
circuits. Detailed circuit diagrams are included. Sce
also 2240 of 1948 (Thomas & Chalmers).

621.317.791 2005
A Self-Checking Wobbulator.- j. H. Vogelman.
(Comumunications, Feb. 1949, Vol. 29, No. 2, pp. 28-31.)
A portable test set for frequencics between 5 and
100 Mc/s, comprising a {.m. signal gencrator, frequency
meter, and c.r.o. which can be used to measure the gain,
frequency, bandwidth and tuning characteristics of
wide-band i.f. and r.{f. amplificrs and reccivers,
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621.317.35 | 621.396.015.17/.13 2006
Wavetorms. Book Review —-B. Chance, V. Hughes,
E. F. MacNichol, D. Sayre & F. C. Williams (Eds).
McGraw-Hill, London, 785 pp., £3. (Wireless Emngr,
April 1949, Vol. 26, No. 307, p. 139.) Vol. 19 of the
M.I.T. Radiation Laboratory series. The book is more
descriptive than analytic and deals mainly with non-
linear circuits. The action of electronic switches,
frequency multipliers and dividers, and counting circuits
is discussed.
621.317.35 621.396.619 + 621.396.822
Frequency Analysis, Modulation and Noise. [Book
Review|—S. Goldman. McGraw-Hill, London, 1948,
434 pp., 36s. (Electronic [-ngng, April 1949, Vol. z1,
No. 254, p- 152 ; Proc. Inst. Radio Engss, W.& E. May
1949, Vol. 37, No. 5, p- 541.)

OTHER APPLICATIONS OF RADIO AND

ELECTRONICS

535.01-15: 621.383 2008

Direct Recording of Spectra in the Region 1.2 u to 3 p
using the Lead Sulfide Photo-Conductive Cell.—I. C.
Nelson. (/. opt. Soc. Awmer., Jan. 1949, Vol. 39, No. 1,
pp. 68—71.) Sce also 3330 ol 1947 (Cashman).
621.317.39 2009

Electronic Gauges.— [. Schwartz. (Microtecnic, Lau-
sanne, ]ar./Feb. 1949, Vol. 3, No. 1. pp. 10—-18.  In

2007

English.} Conclusion of 1736 of June.
621.365.5 + 621.305.92 2010
High-Frequency Heating. —S. W. Scherer.  (Com-

municalion News, Dec. 1947, Vol. 9, No. 2, pp. 45-55)
Discussion of both induction and dielectric heating, and
of their applications. Several examples are given of
apparatus designed for particular applications.

621.38.001.8 2011

The Electronic Brain. —\\. R. Ashby. (Radio-
Electronics, March 1949, Vol. 20, No. 6, pp. 77-80.)
Reprint of 1144 of April.

621.33.001.8 2012
Electronics in the Service of Industry. —(Radio tech.
Dig.. Edn frang., April 1949, Vol. 3, No. 2, pp. 105-111.
Bibliography, pp. I11I-I13.) Brief general discussion,
with some details of photoelectric counters and opacity
nieters.
621.38.001.8 : 001.3 2013
Papers Digested for Conference on Electronic Instru-
mentation.—(/:lect. Engng, N.Y., March 1949, Vol. 68,
No. 3, pp. 240—251.) Authors’ summaries of most of the
papers read at the conference.

021.384.011.17 2014

A 20-MeV Betatron.— W. Boslev, ]. D. Craggs, D. H.
McEwan & J. F. Smee. (Proc. Insiu elect. Iongrs, Part 1,
March 1949, Vol. g6, No. g8, pp. 85-86.) Discussion
on 179 of January.

2015
9-MeV] Betatron without an Iron
Yoke.—A. Bierman. (Nature, Lond., 23rd April 1949,
Vol. 163, No. 4147, pp. 649-050.) Two coils are used in
series, with a sealed-off glass acceleration tube between
them. The dimensions are chosen so that the magnetic
field at a point distant » from the centre is proportional
to »», where o<n<1. The flux required within the
electron orbit is obtained by means of a small iron core
along the axis. The current through the coils is obtained
by periodical discharges of a 6.5-uF capacitor across a
spark gap; these discharges occur every few seconds and
initiate damped 2.5-ke/s oscillations, with a peak current
of about 5 000 :\. The whole betatron only weighs about
50 kg and the simple construction makes the cost low.

621.384.611.7F
A New Type of
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621.38.612.11 2016

Design for the Radiofrequency System for the 184-Inch
Cyclotron.—K. R. MacKenzie, F. H. Schmidt, J. R
Woodyard & L. F. Wouters. (Rev. sci. Instrum., Feb.
1949, Vol. 20, No. 2, pp. 126-133.) See also 1712 of 1948.

621.384.612.17 : 621.390.615 2017

Pulsed Oscillator for F. M. Cyclotron. —]. W. Burkig,
L. L. Hubbard & K. R. MacKenzie. (ltev. sci. Instrum.,
Feb. 1949, Vol. 20, No. 2, p. 135.)

621.384.621.1% 2018

The High-Voltage Electrostatic Generator at the
Atomic Energy Research Establishment.— R. L. Fortescue
& P Do Hall. (Proc. Instn. elect. Ingrs, Part 1, March
1949, Vol. 96, No. 98, pp. 77-85.) A 5-MV generator
of the pressurized Van de Graaff type.

621.385.833 2019

Aberration Correction with Electron Mirrors.—I:. G.
Ramberg. (]. appl. Phys., Feb. 1949, Vol. 20, No. 2,
pp. 183-186.) Formulae for spherical and chromatic
aberration are applied to a concave electron mirror
with concentrated field distribution. The aberration
coetficients of such mirrors are so large that this method
of correction has serious practical difficulties.

6271.396.615.17 : 615.8.49 2020

Electromedical Stimulators.—O. B. Sncath & L. G.
Mayer. (Wireless World, April 1949, Vol. 55, No. 4
pp. 129-132.) Pulses are required of lengths between
1 sec and 10 us, with repetition rates between 1 and so
per sec and maximum output voltage of the order of
100 V at 100 mA. Circuits for producing such pulses are
discussed.

621.398 2021

Radio Control of Mobile Miniatures. - E. L. Safiord, Jr.
(CQ, April 1949, Vol. 5, No. 4, pp. 1821, 71.) A system
tor starting, stopping and sicering model boats or cars.

PROPAGATION OF WAVES

538.566 2022

Unification of the Formulae representing the Principle
of Huyghens for Electromagnetic Waves. F. Croze &
G. Darmois. (C. R. Acad. Sci., Paris, 7th March 1949,
Vol. 228, No. 10, pp. §24-826.) Three conditions must be
satisfied if a system of formulae is to be a physically
and mathematically correct expression of Huvghens’
principle. The formulae proposed successively by Love,
Macdonald, Larmor, Bromwicli, Schelkunoff, L. de
Broglic, Novobatzky (for a finite surface) and Irinz all
satisly these three conditions; in consequence they can
all be referred to a common form, which is here given.
The condition that the secondary waves from the various
elements of the surface considered must be pure e.m.
waves is not satisfied by the formulae of Kirchhotf, nor
by those proposed successively by Ignatowsky, Tonolo,
Tedone, Kottler, Stratton & Chu and (for a closed surface)
Novobatzky. This is shown by considering the case where
the surface in question is a wave surface, cither plane or
of large radius. Sec also 1462 and 1463 of May.

538.566.2 2023

On the Propagation of Waves in an Inhomogeneous
Medium. —O. E. H. Rvdbeck. (Chaliners tekn. Hogsk.
Handl., 1948, No. 74, 35 pp. In English.) A mathe-
matical thcory of propagation in an inhomogeneous or
stratifiecd medium is developed to determine the limiting

conditions in which more approximate theories are
applicable.  For a slightly inhomogeneous medium,

first and higher order approximations to the wave equa-
tions are obtained and their usefulness is estimated by
application to special cases for which exact independent
solutions exist. Large variations in refractive index are

A.140

then considered. The results are compared with those of
other methods. The theory is applied to the propagation
of magncto-hydrodynamic waves in the sun and to the
duct propagation of radio waves in the lower troposphere.

621.396.7T1 2024

The Effect of Pulsations of the Refractive Index of
the Atmosphere on the Propagation of Ultra-Short Waves.
—V. A. Krasil’'nikov. (Buwll. Acad. Sci. U.R.S.S., sér.
géogr. géophys., 1949, Vol. 13, No. 1, pp. 33-57. In Rus-
sian.) The usual interpretation of fading as a result of
interference between the direct and indirect rays cannot
be strictly correct, especially when transmission extends
beyond the horizon. It is suggested that pulsations of
the refractive index of the atmosphere due to tempera
ture fluctuations may have an important bearing on fad-
ing. 1t is shown mathematically that when the scale of
pulsations is smaller than the wavelength the waves are
dispersed and when it is greater than the wavel ngth,
path variations occur which lead to variations in in-
tensity at the receiving point. Using the methods of
geometrical optics and taking into account the results
obtained by A. M. Obukhov (1928 above) formulae are
derived for determining tluctuations of the amplitude and
phase at the point of reception. Lxperimental results
available in the literature are discussed in detail and are
in general agreement with the proposed theory. It is
concluded that: (a) when transmission is within the hori-
zon, u.s.w. fading can be explained by the temperature
fluctuations of the atmosphere; (b) fading when transmis-
sion is somewhat beyond the horizon is mainly caused by
the interference between the two components but it is
also necessary to take into account the etiect of the
temperature tluctuations on both components; (¢) at
very great distances, when reception is carried out onlv
on the indirect ray, the temperature-tfluctuation etfect
again becomes predominant.

621.306.11 : 551.5 2025

An Extension of Macfarlane’s Method of Deducing
Refractive Index from Radio Observations.—A. W.
Straiton.  (]. appl. Phys., Feb. 1949, Vol. 20, No. 2,
p. 228) Comment on 2894 of 1947. The second set of
height-gain mcasurements there suggested can be re-
placed by a set of height/phase measurements; a suitable
method of measuring phase was discussed in 3225 ot
1948 (Straiton & Gerhardt).

621.396.11 : 551.510.535 2026

Absorption of Radio Waves Reflected at Vertical
Incidence as a Function of the Sun’s Zenith Angle.
L. W, Tavlor. (Bur. Stand. J. Res., Dec. 1948, Vol. 4r1,
No. 6, pp. 575-579.) Analysis of Central Radio Propaga-
tion Laboratory records extending over 3 vears indicates
that absorption depends approximately linearly on the
cosine of the sun's zenith angle.

621.306.11 : 551.510.535 2027
A Note on the Ionospheric Absorption Problem.
L. G. McCracken. (. appl. Phys., Feb. 1949, Vol. 20,
No. 2, pp. 229-230.) The formula for the total non-
deviating Il-laver absorption derived bv Best & Ratclifte
(1748 of 1938) is here obtained without using certain
of their approximations. Appleton (395 of 1933) ob-

tained a similar formula.

621.396.11 : 551.510.535
The Ionosphere over Mid-Germany
1949.—Dieminger. (See 1934.)

621.390.11 : 551.510.535 2029

Changes in Radio Reception during Sunspot Period
’45-47.—H. T. Stetsan. (Tele-Tech, Dec. 1948, Vol. 7,
No. 12, pp. 20 . . 73.) Summary of \mer. Astr. Soc.
paper. Variations of both I, critical frequencies and

2028
in February
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of field intensities at 5 and 1o Mc/s with variations of
sunspot activity arc recorded jor the recent rise period.
Diurnal field-intensity changes to be expected during
the decline period arc discussed.

627.306.11 : 551.510.535 : 523.3 2030
Moon Echoes and Penetration of the Ionosphere.
F. J. Kerr, C. A. Shain & C. S. Higgins. (Nature, Lond.,
26th Feb. 1949, Vol. 163, No. 47139, pPp. 3T0-313.)
The possibility of using reflections from the moon to
extend the study of the ionosphere is investigated.
Stations VLCg and VLBj5 operating at frequencies
near 20 Mc s were used. The equipment and the experi-
mental procedure are described. Echocs were obtained
in 13 out of 15 trials. \Wide variations in the
amplitnde of echoes were recorded; on mno occasion
did the amplitude exceed the theoretical value. Fading
periods of 1 scc or less were observed, similar to those
expericnced with ionospheric reflections.  Echo fre-
quencies were about 50c/s higher than those of the
transmitted signal, mainly because of the Doppler
effect of the carth’s rotation. s the moon rose, echoes
could not be obtained as soon as could be expected
from calculations based on vertical-incidence ionospheric

soundings.

Analysis of 20-Mc/s solar noise also shows jonospheric
effects, with the significant difference that solar noise
energy is received at unexpectedly low elevations of the
sun.

621.396.812.029.62 2031
On Normal and Abnormal Refraction of Ultra-Short

Waves in the Atmosphere.—H. H. Klinger. (7. Mel,,
March 1948, Vol. 2, No. 3, p. 86) Field-strength
records of u.s.w. transmissions (A = 1.3 m) over a

63-km path, about 40% bevond the optical range, are
bricfly discussed. The considerable increases of field-
strength occasionally observed are accompanied by
relatively little fluctuation and can be attributed to
certain local characteristics of the lower atmosphere.

621.396.812.029.64 2032

Eftect of the Atmosphere on Microwaves.— . H.
Klinger. (Z. Met., Oct. 1948, Vol. 2, No. 10, pp. 3T74—
316.) Measurements of received signal strength lor
A 1.36 cm showed strong absorption duc to rain
or cven a slightly damp atmosphere, whereas 3.6-cm
waves under the same conditions were not appreciably

affected. Further investigations with wavelengths of

1—-10 mm are proposed.

621.396.812.029.64 2033
Low-Level Atmospheric Ducts.— R. I©. jones: J. S.

McPetrie & B. Starnecki. (Nature, Lond., 23rd April
1949, Vol. 163, No. 4147, p. 639.) Comment on 1167
of April. Jones explains the presence of the ducts
observed both in cold and warm weather in terms of
the previous history of the air at heights betwecen 200
and 2000 ft. McPetric & Starnecki consider that
although Jones’ hvpothesis is satisfactory for periods
of high wind-velocity, low air temperature rather than
high wind-velocitv is the main cause of the cold-weather
ducts.

621.390.812.029.64 2034

Oversea Propagation on Wavelengths of 3 and 9
Centimeters.—J. S. McPetrie, B. Starnccki, H. Jarkowski
& L. Sicinski. (Proc. Inst. Radio Ewngrs, w. & E.,
March 1949, Vol. 37, No. 3, pp. 243—257.) Tor other
accounts of results obtained at the same sites sec 518
of 1947 (Megaw) and 2329 of 1948 (McPetrie & Starnecki).
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6271.396.812.3 2035

A Peculiar Type of Rapid Fading in Radio Reception.—
N, S. Subba Rao & Y. V. Somavajulu. (Nafure, Lond.,
1gth March 1949, Vol. 163, No. 4142, p. 442.) Dis-
cussion of the ‘ flutter phenomenon’, & variation in
intensity observed at Waltair, India, when receiving
broadcast transmissions on wavelengths of 41 m and
6o m. The cffect is observed occasionally on a wave-
length of 19 m, but is completely absent at m.f. The
flutter occurs only during the hot secason (February—
June) and begins about sunset: the fluctuation fre-
quency is very low (0.3-0.5¢/s) before sunset, and in-
creases to 2-2.4c/s early in the night, thercafter re-
maining constant for long periods. The ionosphere must
he the cause of this phenomenon, which may be due
to the rapid movement of ionic clouds across the I
layer. Sec also 3279 of 1940 (Wells, Watts & George).

621.306.812.3 : 551.510.535 2036
Short-Range Fading ot Broadcasting Transmissions.
W._ Gerber & A. Werthmiiller. (Tech. Mitt. schweiz.
Telegr.-TelephVerw.,, 1st Feb. 1947, Vol. 25, No. 1,
pp. T-12. In German.) The reflecting properties of the
ionosphere in the medium-wave band are discussed.
The fine structure of the fading diagram is attributed
to interfercnce effects, while the main features are
principally determined by absorption and are related
both to the sunspot period and to the scason, with
maximuin fading effects in spring and autumn and
minimum occurrence in suminer and winter. The
solar efiects are superposed on the scasonal eftects and
are greatest at sunspot minimum and least at sunspot
maximum. Curves are given showing the average
fading ectects for the Beromiimster  transmitter as
observed at St. Gallen, at different times during the
evening, from April 1936 to November 1946. The
curves all show maxima about 1944, with subsidiarv

peaks about 191 and minima near 1938.

(21.396.812.3.029.54 2037

Space-Wave Absorption and Large-Scale Weather
Conditions. —G. Talckenberg & E. Lauter. (7. Met.,
Sept. 1048, Vol. 2, No. 9, pp. 259 265.) Transmissions
from Kalundborg on A I 250 m were observed at
Warneminde, 180 kim distant. In the daytime the
transmissions were almosi completely absorbed by the
jons in ihe lower part of the ionosphere, but at night
the absorption showed wide variations related to pro-
jections into the ionospherc of equatorial or polar air
masses. A connection between the absorption and
air pressure variations at a height of g km was also
established.

RECEPTION
621.396.619.13 : 621.392 2038
Distortion of Frequency-Modulated Signals in Elec-
trical Networks. F. L. H. M. Stumpers. (Com-
munication News, April 1948, Vol. 9, No. 3. pp. 82-92.)
TLong summary of part of the thesis noted in 2221 of

1947. See also 1886 of 1048.

621.396.621 -+ 621.396.61] : 551.510.535 2039
Tonosphere Sounding [equipment|.—Maguer.  (See

2069.)

621.306.621 : 621.392.52 : 621.396.5 2040

Application of Crystal Filters in [telegraphy] Receivers.
— Maarleveld. (See 1892.)

621.396.621 : 021.396.5 2041

A Modern Receiver for Radiotelegraphy.—C. T. F. van
der Wyck. (Tigdschr. ned. Radiogenoot., March 1949,
Vol. 14, No. 2, pp. 27-39. Discussion, p. 40. Tn Dutch,
with English suminary.) Description, with block

A.141



<hagramm, of the receiver, and discussion of (a) con-
siderations lcading to its design, (h) automatic tuning

control, (¢) conditions for a stable circuit. See also

3510 of 1948 and 1892 above.

621.396.51 : 621.396.9 2042
Signal/Noise Ratio in Radar. §. de Walden. (Wire-

less Ingr, April 1949, Vol. 26, No. 307, Pp. 140-141.)
Comment on 2899 of 1948 (Levy).

621.390.826 : 621.396.933.2 : 621.390.610.16 2043
Elimination of Reflected Signal Effects in Pulsed

Systems.—Collup. (See 1945.)
621.396.822 + 621.317.35 - 621.396.619 2044
Frequency Analysis, Modulation and Noise. [Book

Review'—Goldman.  (See 2007.)

STATIONS AND COMMUNICATION SYSTEMS

©21.39.001.1T 2045

Evaluation of Transmission Efficiency according to
Hartley’s Expression of Information Content. \. G.
Clavier. ([ilect. Commmm., Dec. 1948, Vol. 25, No. 4
PP. 414-420.) Transmission efficicncy, defined by ex-
tendig  Hartley’s expression for  telegraphic  signals
to telephony in prescnce of noise, is calculated for the
main  pulse-transmission svstems.  The resulting ox-
pressions enable the various systemns to be compared.
although simplicity and cost of equipment will also be
important factors in deciding their relative merits
See also 515 of February (Landon) and 1361 of May
(Shanmon).

021.395.43, .44 2046

Study of the General Characteristics of the L.T.T.
12-Channel Carrier-Current System for Overhead Lines.-
H. Pech. (Cdbles & Transmission, Paris, April 1949,
Vol. 3. No. 2, pp. 177-193.) General problems in
connection with such svstems are discussed, including
(a) attenuation within the prescribed transmission
band, (b} characteristic impedance of actual lines, (¢)
crosstalk, and (d) noise. A description is given of equip-
ment constructed for the French Post Oftice.  The
frequency band covered is 30 150 ke's.  Details are
included of the modulation and demodulation processes,
ternmunal equipment, filters, cqualizers and  carrier-
irequency generators.  Test results on prototype equip
ment will be published later.

621.396.1 : 6H21.397.5 2047
Allocation of Frequencies for the Television Service.
I Co Mcell. (B.B.C. Quart., \pril 1940, Vol. 4, No. 1,
PP 54-56.) The frequency band at present allocated
is 41-66.5 Mc's; it is hoped that the upper limit will
shortly be raised to 68 Mc/s. For all new stations
asymmetric-sideband  transmission will be used to
enable 5 exclusive channels to be obtained in the full

band. but transmissions from Alexandra Dalace will
remain unchanged.
621.390.019.13 .14 : 534.78 2048

Ratio of Frequency Swing to Phase Swing in Phase-
and Frequency-Modulation Systems Transmitting Speech.

Do Ko Gannett & W. R. Young. (Proc. Inst. Radio
Longrs, W. & L., March 1949, Vol. 37, No. 3, pp. 258 263.)
Theoretical and experimental results are discussed.
The ratio was found to varyv with different voices, with
the microphone and cricuit characteristics, and with the
kind of volume regulation used.

621.390.65.029.63 2049
Choice of Suitable Heights [of stations], Distance and

Wavelengths in Planning Decimetre-Wave Links.

A, Grim. (Fernmeldetech. Z., March 1949, Vol. 2, No. 3,

A1g2

pp- 6y -72) In the case of decimetre-wave svstems,
fading is due chiefly to interfercnce between the direct
ray and that reflected from an intermediate point of the
eartl’s surface. Calculations show that in order to
obtain as great a received ficld-strength as possible,
with little fading, the wavelength for a given distance
between stations should not be too small and optimum
heights should be chosen for the aerials.  Formulae
are given from which the optimum heights can be
calculated, with curves for ranges of 50 km and 60 km

respectively and wavelengths from 1oem to 100 cim.
621.390.712.2 2050
WMGM Master Control Equipment Design. M. E.

Gunn. (Audio Ingng, N.Y., March 1949, Vol. 33, No. 3,
Pp- 24-28..40) Details, including block diagram. of
a high-power broadcast station installation.

621.390.9 : 523.3 2051
Detection of Radio Signals Reflected from the Moon.

DeWitt & Stodola.  (See 1937))
621 306.619 - 621.317.35 +— 621.396.822 2052
Frequency Analysis, Modulation and Noise. [Book
Review | —Goldman. (See 2007.)
SUBSIDIARY APPARATUS
621.316.722.077.65 : 621.396.68 2053

Rectifiers using Relay Tubes: Parts
1 &2.-T. Douma. (Conununication News, \pril & Aug.
1945, Vol. g, Nos. 3 & 4, pp. 7081 & 110 120) A
detailed discussion of the behaviour of the well-known
3-phase Gractz circuit, taking account of the etfect
of leakage inductance and sell-capacitance in the power
transtormer. Mecans of protecting this transformer from
steep-fronted voltage surges are also indicated. The
control characteristic of grid-controlled rectifiers is
discussed in an appendix.

Commutation in

621.310.726 2054

Frequency Correction Equipment for Railway Sig-
nalling Supplies. (Lwginecr, Lond., 18th Feb. 1949,
Vol. 187, No. 4856, pp. 184 186.) A 10-kVA induction
motor has a 440-V three-phase stator and a single-
phase rotor, the spced of which is controlled by a fre-
quency-selective relay so that the rotor output frequency
is between 9.7 and 50.3 ¢'s cven though the frequency
of the stator input varies from 47.5 to 51.4c¢/s. An
electronic frequency corrector is also described which
rectifies the variable-frequency supplvy and reconverts
the d.c. into a.c. at the required {requency bv means of
inverting valves and a timing umt. Both kinds of
cquipment are operated by remote automatic control.
See also [“ngineering, Tond., 8th April 1949, Vol. 167,
No. 4347, pp. 331-332.

TELEVISION AND PHOTOTELEGRAPHY

621.397.26

Ultrafax.—D. S. Bond & V. J. Duke.
March 1949, Vol. 10, No. 1, pp. 9g-115.)
of April.

2055
(RCA Rev.,
See also 1203

621.397.5 2056

Polycast System for TV on U.H.F. R. M. Wilmotte &
P\ Demars, (FM-TV, Dec. 1948, Vol. 8, No. 12,
pp. 26-28 . . 46.) Tor the U.S. u.h.i. television band
the power required to obtain satistactorv coverage at all
points within say 30 miles of a single transmitter is
prohibitive. ‘ Polycasting ’ is a suggested alternative
using ten to fifteen 200-\V transmitters within the area,
each covering an area ol 10 miles radius.
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621.397.5 1 535.88 1 791
Theater Television.-

2057
(J. Soc. Mot. Pict. Lngrs, March
1949, Vol. 52, No. 3, pp. 243-207. Bibliography,
pp. 268-272.) Report, in language as little technical
as possible, of the Theater Television Committee of the
Society of Motion Picture Engineers on the present state
of the art.

621.3097.5 : 621.3.09 2058
Attenuation and Phase Distortion and their Effect on
Television Signals.—Fuchs & Baranov. (See 1871.)

621.397.5 : 621.315.212 2059

The London-Birmingham Television Cable : Part 2 —
Cable Design, Construction and Test Results. Stanesby &
Weston. (See 1857.)

621.397.5 : 621.396.1 2060
Allocation of Frequencies for the Television Service.

McL. (Sez 2047.)

621.397.6 : 621.385.832 2061
The Graphechon — A Picture Storage Tube. L.

’ensak. (RCA Rev., March 1949, Vol. 1o, No. 1,

pp. 59-73.) 1949 L.R.E. National Convention paper.

Describes the combination, within one envelope, of a
c.r. tube and an iconoscope, enabling a picture written
once on the common screen to be scanned continuously
{or 1—2 minutes. The picture is recorded on the screen
bv usc of the fact that the thin insulating laver on the
iconoscope target becomes conductive at the point of
umpact of a high-velocity electron beam. The picture is
read by the conventional iconoscope method. The
graphechon was designed originally in connection with
the teleran navigation system.

621.397.6 : 621.395.667 2062
Phase and Amplitude Equalizer for Television Use.
Goodale & Kennedy. (See 1893.)

621.397.61 1 621.3.015.3 2063

Standardization of the Transient Response of Television
Transmitters. - R. D. Iell & G. L. Fredendall. (RCA4
Rev., March 1949, Vol. 10, No. 1, pp. 17-34.) It s
suggested that picture-monitoring receivers for vestigial-

sideband television transmitters should now be
standardized on the basis of response to a double-
sideband signal modulated by a square wave. Toler

ances for vestigial-sideband transmitter performance
could then be defined by the shape of the monitor
receiver response when the transmitter is modulated by a
square wave. Phase-correction networks for reducing
the distortion introduced by the vestigial-sideband
svstem and bv the restricted bandwidth used are also
discussed.

621.397.61-132.3

The WMAL-TV Mobile TV Unit.—F. W. Harvey &
. D. Hilburn. (Communications, March 1949, Vol. 29
No. 3, pp. 8 11, 31.) An illustrated description.

621.397.62

Experimental Television Receiver.—(1élévis. frang.,
March 1949, No. 435, pp. 13-16, 2r.) Circuit diagrams
and complete details of a receiver using a small es.
c.r. tube with a screen only 7 cm in diameter, and capable
of receiving either the present g3o0-line or the proposed
819-line transmissions.

2064

2065

621.397.62 : 621.396.662 2066
Simplified TV Receiver Channel Switching Mechanism.
J. A. Hansen. (Tele-Tech, Dec. 1948, Vol. 7, No. 12,

pp. 36-38, 72.) A compact r2-channel superheterodvne

tuner which uses a sliding carriage to carry the tuning
elements. The sound i.f. is about 21.75 Mc/s and the
vision i.{. 26.25 Mc/s. Performance is discussed.
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621.397.743(73) 2067

Television in 1949 — Stations and Networks [in the
U.S.A.l.—(Tele-Tech, Dec. 1948, Vol. 7, No. 12, Supple-
ment.) Map and brief tabulated data of stations now
existing or under construction.

621.397.823 1 629.135 2068

Television Interference by Aircraft.—A. H. Cooper.
(Wireless World, April 1949, Vol. 55, No. 4, pp. 1.42-145.)
The usc of directive receiving aerials reduces the region
within which an aircraft causes interference, but a
greater all-round reduction of interference is usually
obtained bv raising the receiving aerial. Removal of
the d.c. component from the received signal eliminates
fluctuations in picture brightness; the changes in
contrast <lue to the interference are not then so notice-
able. The design of a filter to attenuate frequencies
between 1 ¢/s and 25 ¢ s, to mitigate some disadvantages
of removing the d.c. component, is discussed.

TRANSMISSION

G21.396.01 6©21.390.621] 1 557.510.5353

Ionosphere Sounding equipment].—P. Maguer. (Radio
fran¢., April 1949, No. 4, pp. 7-12.) Description, with
complete circuit diagrams, of (a) a transmitter giving
50-ps pulses with peak power of 1.6 kW and recurrence
frequency of 50 per sec, and (b) a wide-band super-
heterodyne receiver with good sensitivity, in which a
c.r.o. sweep circuit of simple design gives a height-scale
accuracy approximating to that obtained with a crvstal
oscillator and its somewhat complex frequency-division
circuits.

2069

621.396.61 1 621.316.726

Frequency Control in Transmitters. 1. B. R. 3oosman
& E. H. Hugenholtz. (Commutiication News, Sept. 1947,
Vol. g, No. 1, pp. 21-32.) Discussion of various methods
of obtaining high stability of frequency and accuracy
of tuning, including methods involving the principles
of {frequency-adjustinent control and decade tuning.
A number of discriminator circuits and circuits suitable
for svnchronization with a high harmonic of a control
frequency are also described.

2070

621.396.61 : 621.316.726 2071

Telesynchronization with Standard Frequency. - L.
Rohde & R. Leonhardt. (Fernmeldetech. Z., March 1949,
Vol. 2, No. 3, pp. 85-90.) Dectailed discussion of methods
of phase and frequency syvnchronization, with particular
reference to the control of common-wave broadcasting
transmitters.  Methods of deriving a control voltage
from the phase or frequency difference between the
standard and the local gencrator are described. The
case where the ratio of the standard and local frequencies
is that of two reasonably small integers is also considered.

VALVES AND THERMIONICS

621.333 2072

Lead Selenide Photoconductive Cells.—C. . Milner &
B. N. Watts. (Nature, Lond., 26th Feb. 1949, Vol. 163,
No. 4139, p. 322.) Cells prepared by an experimental
chemical deposition process are found to have a broad
sensitivity maximum at 3—4 p.  Appreciable sensitivity
has so far onlv been exhibited at low temperatures. '

621.383 2073

Bismuth Sulphide Photocells.— B. T. Kkolomiets.
(Zh. tekh. [z, Jan. 1949, Vol. 19, No. 1, pp. 126-1371.
In Russian) The photocells are made with synthetic
Bi»S,. Various experimental characteristics are plotted.
This type of cell is particularly suitable for automatic
control applications.
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621.383 2074

Photoelectric Multipliers.—S. Rodda. (J. sct. Instrum.,
March 1949, Vol. 26, No. 3, pp. 65-70.) Discussion of
fundamental principles, emissive materials, electrode

shapes, current fluctuations, dark current, fatigue
phenomena, practical circuits, applications etc.
621.383 : 535.215 2075

On the Interpretation of Observations on the Photo-
electric Voltages with Intermittent Light.—Gorter, Broer
& Snoek. (See 19106.)

621.333 : 535.215 2076
On Photoelectric Voltages in Light-Absorbing Materials.
Snock & Gorter. (See 1915.)

621.383 : 621.396.645 2077

The Development of a Photoelectric A.C. Amplifier
with A.C. Galvanometer.—DMilatz & Bloembergen.
(See 1908.)

621.385 2078

Standard Valves. [Book Review]-—Standard Tele-
phones and Cables, 1947, 328 pp., 155. (Nature, Lond.,
12th March 1949, Vol. 163, No. 4141, p. 387.) Details
and technical data of ordinary valves, c.r. tubes, cold-
cathode relays, v.m. valves and disk-scal u.h.f. triodes
manufactured by the above firm. Brimar valves are not
included.

621.3853 2079
New Miniature American-Type Valves made in France.
M. Leroux. (Radio prof., Paris, March & April 19409,

Vol. 18, Nos. 171 & 172, pp. 69, 18-20..23.) Full

technical details, with operational characteristics and

practical circuits. The valves include pentodes 6AGs5,
6AUs, 6BA6, 6AKS, output valves 6AQ5; and 6AKS,
double-diode triode 6AT6, diode 6ALs5, double triode

6]6, high-u triode GJ4, rectifier 6X4, and a.c./d.c. valves

12BEG, 12BA6, 12AT6 and 12AV6 which are identical

with the corresponding 6-V valves except that their

heater current is 0.15 A at 12.6 V.

621.385 2080
A New Series of Small Radio Valves. —G. Alma &
F. Prakke. (Philips tech. Rev., Oct. 1946, Vol. 8, No. 10,
pp- 289-295.) Discussion of the ‘ A’ series or Rimlock
valves, 22 mm in diameter, for which overheating of the
cathode is avoided by joining the glass or metal bulb
to the #lat glass base with a glaze or cement which
becomes plastic at a comparatively low temperature.

621.385 2081

New Post-War German Valves.—(RRadio Tech., Vienna,
April 1949, Vol. 25, No. 4, p. 249.) Brief particulars
of 15 valves, including type of base and of body and, in
some cases, heater voltage and current. Output data
are included for 3 new developments: UELyr and
VEL11, 2-W tetrode/pentodes, and ULz, a 1.5-W output
pentode.

621.335 2082

Series of Modern Valves for F.M. Broadcasting and for
Television.—J. Becquemont. (Onde élect., April 1949,
Vol. 29, No. 265, pp. 145-151.) Discussion ol methods
of achieving small interclectrode distances, high electron
densities, high anode dissipation, low reaction capacitance
and output impedance, high gain and complete scpara-
tion of input from output. The use of Dilver-P, an alloy
comparable to kovar, together with a glass of the same
expansion cocfficient has made possible the construction
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of a series of valves in which the various electrodes are
carried on concentric cylinders, which form the base
connections. The operation of welding the Dilver-P
cylinders to the intermediate glass rings to form the
valve base is carried out in a high-temperature furnace,
using a graphite mandrel. This construction gives short
connections to the electrodes. Illustrations are given
of a 500-\W triode and a 2-kW tetrode with anode
cooling fins.

621.385 2083

Theory and Applications of Trochotrons.—H. Alfvén;
L. Lindberg ; K. G. Malmfors; T. Wallmark ; E. Astrom.
(Kungl. tekn. Hogsk. Handl., Stockholm, 1948, No. 22,
106 pp. In English.)) Includes 5 separate but co-
ordinated papers. The first, *“ On Trochoidal Electronic
Beams and their Use in Electronic Tubes (Trochotrons) ”’,
by Alfvén, is an integrating paper. The equations of
motion of charged particles in a nearlv homogeneous
magnetic field perpendicular to a nearly homogeneous
electric field are discussed, and the properties of the
resulting trochoidal beains are considered in detail. The
arrangement of a simple trochotron is described. The
cathode is an electron gun, placed between an L-shaped
anode and a straight ‘rail’ clectrode at necarly cathode
potential. The electron beam travels between the ‘ rail ’
and a number of ‘ boxes’. The anode forms one side of
the last box, while the side of the first box remote from
the cathode is connected to the rail. Electrodes forming
sides of the boxes, at right angles to the rail, are called
spades ; those forming sides parallel to the rail are called
plates. All spades and plates, and the anode, are
normally at a potential of -~ 200 V relative to the
cathode, except the spade connected to the rail. The
beam may enter the first box and be collected by the
first plate. The beam can be made to enter one of the
other boxes by altering the voltage of the corresponding

spade. For earlier work see 3800 of 1945 and 12035
ot 1948.
The second paper, “ Design and Properties of

Trochotrons ”’, by Wallmark, discusses the trochotron in
agreater detail, with illustrations of the way in which the
beam behaves when some electrode voltages are changed
by steps. Operating conditions, the size of the electrode
system, electrode materials ctc., are considered.

The third paper, “ Design of Trochotron Circuits”, by
Lindberg, discusses the way in which external pulses
may be used to operate each spade as a self-locking
switch.  Applications to counters, chronoscopes and
pulse-time modulation are also co.sidered.

The fourth paper, ““ Experimental Investigation on an
Electron Gas in a Magnetic Field”, by Astréom, discusses
experimental results concerning currents which flow to
clectrodes whose potential is negative rclative to the
cathode. ~ These ‘negative currents’ are always
accompanied by noisc. Thev occur even if there is no
alternating voltage on the electrodes. This phenomenon
is related to cut-off eftects in magnetrons.

The fifth paper,” On the Iustabilitv of an Electron
Gas in a Magnetic Field”, gives theory primarily proposed
as an explanation of Astrém’s results, but it may aiso
throw light on the origin of solar and cosmic noise.

621.385 2084

Valves with Resistive Loads.—S. \V. Amos. (Wireless
IZngr, April 1949, Vol. 26, No. 307, pp. 119 -123.) Expres-
sions are derived for the maximum undistorted output
that can be delivered to a purely resistive load by a
valve with given h.v. supply. Although the expressions
are derived for the cathode-follower circuit, many of
the formulae may be applied to valves with the load in
the anode circuit.
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621.385 2085

Some Recent Developments in the Technique of Radio
Valve Manutacture.—J]. W. Davies, H. W. B. Gardiner
& W. H. Gomm. (Proc. Instn wmech. Ingrs, Lond.,
1948, Vol. 158, No. 3, pp. 352-363. Discussion, pp.
364-368.) A gencral account of the mechanical aspects
of 1the manufacture of large transmitting and h.{. valves,
with particular attention to the making of spiral, squirrel-
cage and planar grids, glass-to-metal joints of the annular
type, using chucks for holding the component parts,
and the assembly and alignment processes.

6271.335 1 06T.3 2086

Digests of Papers Presented at Conference on Electron
Tubes.—(Elect. Engng, N.Y., June 1948, Vol. 67, No. 6,
pp- 589-600.) Authors’ summaries of most of the papers
read are given. Full texts are being published in the
Proceedings of the Conference on Electron Tubes (price
$3. The Report on Llectron Tube Swurvev (price $2)
prepared by an A.1. . Committee, contains data on
which much information discussed at the conference
was based. Both are obtainable from A.T.E.E. Order
Department, 33, West 39th Street. New York 18, N.Y.

621.385 : 621.390.822 2087

The Noise Factor of Grounded-Grid Valves. -A. van
der Ziel & A. Versnel. (Philips Res. Rep., Aug. 1948,
Vol. 3, No. 4, pp. 255-270.) \ mathematical treat-
ment of grounded-grid valves in which part of the out-
put noise current also flows in the input circuit, giving
partial noise suppression.  Triodes, pentodes and
secondary-emission valves are considered, and the
effects of circuit and dielectric losses, transit time,
field inhomogeneities, partition noise and secondary-
emission noise arc discussed.

Measurements made on valves for A 7.25 m agree
with theory for curves of noise factor against aerial
resistance, and for moise resonance curves. l.oose
aerial coupling favours a low noise factor, but complete
noise suppression is impossible. Suppression is most
effective’ for grounded-grid triodes over a narrow
frequency band, so that this tvpe of valve is less useful
for wide-band working. The noise factor for secondaryv-
emission valves is much greater than that for triodes.
See also 249 of Januarv.

621.385.029.63/.64

Some Slow-Wave Structures for Travelling-Wave
Tubes.—1.. M. Field. (Proc. Inst. Radio Ingrs, W. &
[-., Jan. 1949, Vol. 37, No. 1, pp. 34—40.) The gain per
unit length of a travelling-wave valve is determined by
a structure factor. Four types of structure are com-
pared, namely (a) helix, (b} disk-loaded rod, (c) apertured-
disk, and (d) helical waveguide. Amplifier performance
of helix valves at 10 0oo Mc/s and wide-tuned oscillator
performance (1.5 to 1) with second-harmonic output
around 20 0oo Mc's are considered. Design, construction
and performance of a 10 000-Mc/s valve of tvpe (b) are
also discussed.

2088

621.3%5.029.63/.64 2089

Effect of the Transverse Electric Vector in the Delay
Line of the Travelling-Wave Valve: Part 1. O. Doehler
& W. Kleen. (4mn. Radioéleci., Jan. 1949, Vol. 4, No.
r5, pp. 76-84.) The hypotheses used in different
theories of the linear behaviour of the travelling-wave
valve are brietly reviewed and the eitect of the transverse
electric field of the delav line on the interaction between
the beam and the wave is examined. This effcct appears
to have been neglected hitherto. The radial tield causes
five waves to be excited instead of the three found on
the hypothesis of a purely longitudinal field; the gain
of the amplificd waves can be appreciably increased by
the action of the radial field, Particular types of delav
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line where such effects predominate are discussed and the
change of gain due to the space charge and to the
absorption of electrons by the delay line is studied.
To be continued. See also 1543 of May (Pierce).

621.385.032.216 2090

Fluctuation Effects of Emission from Oxide-Coated
Surfaces. —R. P. Bien & Yang Yo-Han. (Science Rec.,
Nanking, Oct. 1947, Vol. 2, No. 1, pp. 65-70. In English.)
Fluctuations observed bear no relation to heating current
but can be explained statistically.

621.385.032.216 2091

Thermionic Emission from Oxide Coated Cathodes.—
D. A. Wright. (Proc. phys. Soc., 1st March 1949,
Vol. 62, No. 351B, pp. 188-203.) Discussion of an
experimental investigation of the emission from Ba/Sr
oxide cathodes and from thoria cathodes under pulsed
and d.c. conditions. Semiconductor theory can explain
the emission and conductivity of cathode coatings.
The part played by the interface layers between the
coating and the metal to which it is applied is also
considered. For earlier work see 606, 1980 and 1981
of 1948.

621.385.032.216 2092
Poisoning in High-Vacuum Oxide-Cathode Valves.
G. H. Metson & M. F. Holmes. (Natwre, Lond., 8th
Jan. 1949, Vol. 163, No. 4132, pp. 61-62.) The ionizing
action of the current after leaving the cathode surface
is suggested as the prime factor leading to cathode
deterioration. Results of life tests on two batches of a
particular type of pentode are discussed. Those arranged
as triodes with anodes strapped to screen and suppressor
grids and primed with 200 V failed after 500-1 000 hr,
whereas those connected as diodes, with control grids
acting as collectors and -2 V applied between grid and
cathode to give a cathode current of about 12 mA,

showed little deterioration after 6 ooo hr.

621.385.032.216 2093

Resistance of Oxide Cathode Coatings for High Values
of Pulsed Emission.—W. E. Danforth & D. L. Goldwater.
(J. appl. Ikys., Feb. 1949, Vol. 20, No. 2, pp. 163-173.)
The potential variation of fine ribbon probes embedded
in standard BaQ or SrO coatings was observed for
19 valves. Potential gradients were found adequate to
admit dielectric breakdown as a cause of sparking. The
resistance of SrO cathodes is several times that of BaO
or mixed-oxide cathodes. Superposition of d.c. upon
pulsed cmission causes a marked decrease in resistance.

621.385.032.210 2094

Work Functions and Conductivity of Oxide-Coated
Cathodes.—G. W. Mahlman. (J. appl. Phys., Feb. 1949,
Vol. 20, No. 2, pp. 197-202.)

621.385.032.42 2095
A New Air-Cooling System for Transmitting Valves.
W. L. Vervest. (Communication News, April 1948,
Vol. g, No. 3, pp. 92—96.) See also 2673 of 1948 (de Brey

& Rinia).

621.385.032.5 : 666.1.037.5 2096

The Electrode Leads of Transmitting Valves.—E. G.
Dorgelo.  (Communication News, Dec. 1947, Vol. 9,
No. 2, pp. 3841) Survev and discussion of various
methods of sealing.

621.385.2 1 621.396.822 2097

Noise Spectrum of Temperature-Limited Diodes.—
D. B. Fraser. (Wireless Engr, April 1949, Vol. 20,
No. 307, pp- 129-132.) -\ simple and completely general
derivation of the formula for the fluctuation currents in
plane and cylindrical diodes, with explicit allowance for
the transit time. When transit time is negligible, the
formula reduces to that ol Schottky.
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621.385.2 : 621.396.822 2098
Noise Spectrum of a Diode with a Retarding Field.
J. J. Freeman. (Bur. Stund. |. Res., Jan. 1949, Vol. 42,
No. 1, pp. 75-88.) A gencral expression is derived for
the spectrum generated by the random emission of
clectrons having arbitrary trajectories within a wave-
guide. A numerical solution is obtained for the potential
distribution within a plane diode ; results are shown as a
series of curves, and compared with von Laue’s results.
The equivalent mean-square tluctuation current due to
the space charge within a diode is deduced for (a) lincar
potential distribution, and (b) the distribution which
occurs near the beginning of the retarding field. In
case (a), the equivalent noise temperature of the diode

conductance is equal to the cathode temperature.

621.385.2.032.216 2099

Some Characteristics of Diodes with Oxide-Coated
Cathodes. -W. R. Terris. (RCA Rev., March 1949,
Vol. 1o, No. 1, pp. 134-149.) 'The Epstein-Fry-Langmuir
equation for the space-charge current in a plane diode
and the Boltzmann equation for the retarding-field
current are used to obtain a set of universal characteristic
curves for plane diodes; V.|e/kT| is taken as the
abscissa. These curves agree with experimental measure-
ments when a series resistance is assigned to the oxide
ciithode.  Universal enrves of incremental conductance
and tables of lunctions nsed are given.

621.385.3.029.04 2100

Electronics of Ultra-High-Frequency Triodes.. R. R.
Law. (Proc. Inst. Radio lngrs, V. & E., March 1949,
Vol. 37, No. 3, pp. 273-274.) An empirical relation is
deduced for anode etficicncy as a function of frequency,
voltage and interelectrode spacing.

621.385.3.032.29 : 621.317.335.2F 2101

Triode Interelecirode Capacitances. 1. E. Zepler &
J. Hekner. (Wireless Lngr, I'eb. 1049, Vol. 26, No. 303,
pp. 53-55.)  The variations of grid/cathode and
grid/anode capacitance with working conditions were
investigated experimentally. The eftects of the mutual
conductance, amplification factor and supply voltages
are shown graphicallv.  \ theoryv is given which is in
fair agreement with these results.

621.385.3.032.29 : 621.317.335.2% 2102

Interelectrode Capacitance of Valves. 3. L. Hum.
phrevs & E. G. James. (Wireless Engr, Jan. 1949,
Vol. 26, No. 304, pp. 26--30.) Discussion of measure-
ments made under diHerent operating conditions, on
two tyvpes of valve -DET22 and T1714 —whose active
elements are all cylindrical and coaxial. The measure-
ments were made on a r.{. hridge at a {requency of 1 Mc/s.
The increase of grid/cathode capacitance with increasing
anode current was much greater than that expected
theoretically and depended greatly on the grid/cathode

geometry. Anode/grid  capacitance decreased  verv

slightly with increasing anode current.

621.385.832 1 621.397.6 2103
The Graphechon — A Picture Storage Tube.— Pensal.

(See 2061.)

621.306.015.142 : 021.316.720 2104
Frequency Stabilization of V.M. Valves.— H. 3org.

(Wireless Iingr, Feb. 1049, Vol. 26, No. 303, pp. 59 73.)
A simplified discussion of general principles mainiyv in
connection with c.w. microwave oscillators. Frequency
control systems are considered in which an error voltage,
generated between a  standard  reference frequency
source and the oscillator to be stabilized, is used to
correct ([requency variations of the oscillator. An
application 1s described in which the frequency of a v.m.
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valve at 9 360 Mc/s is stabilized by comparison with «

crystal, giving short-term stability, relative to the

cryvstal, of the order of 100 Cs.

621.396.605.142.2 2105
Valves for Communication on Frequencies above

1000 Mc/s: Part 1.—H. Schnitger. (Ferumeldetech. 7.,
Feb. 1940, Vol. 2, No. 2, pp. 51-56.) A gencral outline
of the principles of klvstrons of the normal and the
reflex tvpe, with a short account and illustration of
the 2-chamber klyvstron of the German Post Oflice: this

gives an output of 100 \V on a wavelength oi o cm.

62r.3<)h.(')4_5 1337-311.33 1 621.315.59 2106
Germanium — Important New  Semiconductor.

Dunlap.  (See 19068.)

621.390.045 1 537.311.33 : 021.315.59 2107

Some Novel Circuits for the Three-Terminal Semi-

conductor Amplifier. \Vebster, Eberhard & Barton.

(See 1905.)

0621.390.045:537.311.33 1 021.315.59 2198
The Double-Surface Transistor.—J. N. Shive. (FPhys.

Rev., 15th Feb. 1949, Vol. 75. No. 4, pp. 639-690.)
Emitter and collector point-contacts bear on opposite
faces of a thin wedge of Ge and a third contact of larger
arca is provided on the base of the wedge. Separation
between the points should not exceed o.1 inm. Families
of curves are given which facilitate correct choice of the
d.c. operating voltage and give complete information
for determining the dynamic input and output im-
pedances and the forward and backward transfer
impedances about anyv seclected operating point.  An
explanation of the action of this type of transistor is
given. Sec also 9r3 of March (White) and back refer-
ences and 2109 below.

621.396.645 : 537.311.33 : 621.315.59 2109
Investigation of Hole Injection in Transistor Actiomn.
J. R. Haynes & W. Shockley. (Phys. Fev., 15th I'eb.
1949, Vol. 75, No. 4, p. 691.) The impedance changes
at the collector point of a transistor were investigated
by applying an intermittent potential to multiple emitter
points and observing the resulting probe-current varia-
tions. The results are explained in terms of the move
ment of positive particles with a mobility of about

1.2~ 10% cm/sec per Vcm. '

621.353 2110
Photoelectric Cells in Industry. Book Review
R. C. Walker. Pitman & Sons, London, jor Pp., 40s.
(Ilectronic I'ngng, Feb. 1949, Vol. 21, No. 252, p. 68.)
Typical uses of such cells are discussed from the point
of view of the practical man whose purposc is to use

electrons rather than theorize about them.

MISCELLANEQUS

621.39 2111

What the S.C.E.L. Signal Corps Engincering l.abora-
tories| is Doing.—I{. A. Zahl. (/°M-TV, Feb. 1949,
Vol. 9, No. 2, pp. 13-22.) A general survey of work in
many fields. Development work is the primary task, but
basic and applied research work related to the military
eHort is also undertaken.

621.390 2112

Radio Progress during 1948.—(Proc. Inst. Radio Fn: 75,
W. & L., March 1949, Vol. 37, No. 3, pp. 286-322.)
A general review with a bibliography of 8355 references.

621.396 Popov 2113

Alexander S. Popov. ]. B. Thornton. (Wireless
Engr, April 1949, Vol. 26, No. 307, pp. 141-142.) Com-
ment on 1842 of 1948 (G.W.O.H.).
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ACOUSTICS AND AUDIO FREQUENCIES

016 : 534 2114

References to Contemporary Papers on Acoustics.
A. Taber Jones. (/. acous/. Soc. Awer., Mayv 1949,
Vol. 21, No. 3, pp. 273-280.) Continuation of 924 of
April.

534 1 061.3 2115

A Report on the International Conference on Acoustics,
London, 1948. L. L. Beranek. (/. acousi. Soc. Ainer.,
May 1949, Vol. 21, No. 3, pp. 264 269.)

534.143 © 538.652 2116

Motional Impedance Measurements on a Magneto-
strictive System. — F. P. Finlon. (]. acousi. Soc. Amer.,
May 1949, Vol. 21, No. 3, pp. 177 182.) Describes a
method of mounting a nickel toroid coil in a block of
Permatil, a nonmagnetic plastic, so that motion due to
magnetostriction can be damped out. The motional
impedance can then be obtained as the difterence be-

tween the clamped and unclamped impedances. Fre-
quency range, 515 kc/s.
534-21 2117

Interactions between a Plate and a Sound Field. -
R.D. Fay. (]. acousl. Soc. Amer., Mav 1949, Vol. 21
No. 3, p. 272.) Corrections to 6035 of March.

>

534:22-13 - 534.231.3-13] : 534.321.9 2118

Ultrasonic Velocities and Absorption in Gases at
Low Pressures.—1. 1. Zartman. (/. acoust. Soc. Amer.
May 1949, Vol. 21, No. 3. pp. 171 174.) Improvements in
an interferometer of the Hubbard tvpe (1932 Abstracts,
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p- 171) are described and measurements of velocity and
absorption in air, CO,, Hy and Ny are given for frequen-
cies from 500ke's to 2.16 Mc's, temperatures from
9°C to 36.6°C and pressures from 82.1 7¢m Hg too.g5cm
Hg.

534.321.9 2119
Visual Methods for Studying Ultrasonic Phenomena.
R. B. Barnes & C. J. Burton. (/. appl. Phys., March
1949, Vol. 20, No. 3, pp. 286 294.) .\ brief review of the
applications and methods of schlieren photographv. A\
simple technique is described, with many photographs of

the reflection and diffraction of ultrasonic waves in
hquids.
534.7 : 611.85 2120

The Structure of the Middle Ear and the Hearing of
One’s Own Voice by Bone Conduction.—G. v. Békésy.
(/. acoust. Soc. Amer., Mav 1949, Vol. 21, No. 3, pPp. 217—
232.) A detailed discussion of the construction of the
animal ear and throal as an acoustic system shows how
the ear’s sensitivity is not upset by sounds originaling
in the throat.

53.4.7:611.85 2121

The Vibration of the Cochlear Partition in Anatomical
Preparations and in Models of the Inner Ear.- G. v.
Békeésy. (/. acoust. Soc. Amer., Mayv 1949, Vol. 21, No. 3,
Pp. 233-245) Translation of an article published in
Akust. Z., 1942, Vol. 7, pp. 173-186. An account of
experimental methods (acoustic and optical) by which
the vibrations of the round window (cochlear partition)
were studied. A working model of the cochlea is describe .

534.7 1 611.85 2122

On the Resonance Curve and the Decay Period at
Various Points on the Cochlear Partition. -G. v. Békésy.
(] acoust. Soc. Amer., May 1949, Vol. 21, No. 3, Pp. 245—
254.) Translation of an article published in Akust. z.,
1943, Vol. 8, pp. 66-76.

534.833 2123

Absorption by Sound-Absorbent Spheres.— k. K. Cook
& P. Chrzanowski. (J. acousi. Soc. Amer., Mav 1979,
Vol. 21, No. 3, pp. 167-170.) Theory and measurement
show that the absorption coefficient of a sphere covered
with hair felt can be greater than unity. The normal
impedance assumption does not appear to be valid.

534.842 2124

Concert Hall Acoustics. P. H. Darkin. (Nature,
Loud., 22nd Jan. 1949, Vol 103, No. 4134, pp. 12212
Report of Physical Society discussion.

534.80: 534.322.1 2125

Influence of Reproducing System on Tonal-Range
Preferences. I. A. Chinn & P. Fisenberg. (Proc.
Inst. Radio Engrs, W. & [, April 1949, Vol. 37, No. 9,
pp. 101—-402.) Discussion on 2693 of 1948.
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534.861.1 + 534.862.7 2126
A Demonstration Studio for Sound Recording and
Reproduction and for Sound Film Projection.—(Philips
tech. Rev., Jan. 1939, Vol. 10, No. 7, pp. 196-204.)
Description of the construction and special features of a
new studio at Findhoven. The reverberation time at
the higher frequencies (0.9 sec at 2000c/s) is only
slightly less than at the lower frequencies (1.3 sec at
100 ¢/s); this has a good effect on high-note response.

621.395.61 2127

The Miniature Electrodynamic Microphone of the
Société indépendante de T.S.F. - (Ann. Radioélect.,
April 1949, Vol. 4, No. 16, pp. 161-163.) A short des-
cription of Tvpe S.LI. MD. 8, which is 30 mm in dia-
meter, 18 mm thick and weighs 30 gm. Response is
linear to within 4-7.5db in the {requency band 300-
6 000 ¢/s and signal/noise ratio and sensitivity are good.
Impedance is 70 Q{107 at 1 ooo c/s.

621.395.01 + 681.85] 1 621.315.072.4 2128
Application of Activated Ceramics to Transducers.
H. W. Koren. (/. acoust. Soc. Amer., May 1949, Vol. 21,
No. 3, pp. 198-201.) The conditions are examined under
which titanate ceramics can be made to have pronounced
piezoclectric properties. Methods of applving the nec
essary stress to ceramic strips are described.  Various
applications are mentioned, including a sensitive gramo-

phone pickup.

621.395.61 : 534.773 ) 2129

Interactions between Microphones, Couplers and
Earphones. —K. C. Morrical, J. L. Glaser & R. W. Ben-
son. (]. acoust. Soc. Amer., Mayv 1949, Vol. 21, No. 3,
pp. 190-197.)

621.395.61 : 621.317.32 2130

The Substitution Method of Measuring the Open
Circuit Voltage Generated by a Microphone.—>. S. Haw-
ley. (J. acoust. Soc. Amer., May 1949, Vol. 21, No. 3,
pp- 153-189.) Analysis shows that the ‘normal ’ sub-
stitution voltage equals the open-circuit voltage for all
tvpes of acoustic measurement and for any value of
the electrical impedance loading the microphone.

621.395.025.2 2131

The Design of a Balanced-Armature Cutter-Head for
Lateral-Cut Disc Recording. 1°. E. Williams. (Proc.
Instw elect. Emgrs, Part III, March 1949, Vol. 96,
No. 40, pp- 145 158.) The theory of cutter heads is
developed with particular reference to the control of
mechanical resonance by inertia, stifiness and damping.
Moving-coil and moving-iron systems are considered.
The limitations set bv the magnetic circuit make it
impracticable to obtain modulation velocities of the
order of 15cm/s at 4oo0c¢/s unless the fundamental
resonance frequency of the mechanical syvstem is made
less than 3 0ooo c/s.

621.395.625.3 : 534.76 2132

A Stereophonic Magnetic Recorder.— M. Camras.
(Proc. Inst. Radio Ingrs, W. & [, April 1949, Vol. 37,
No. 4, PP- 442-447.) \n experimental 3-channel recorder
and play-back unit is described and results obtained
with it are discussed. Best results for a small room
are obtained with a dihedral mounting of two loud-
speakers.

621.395.625.3 2133

Graphical Analysis of Linear Magnetic Recording
using High-Frequency Excitation.—M. Camras. (Proc.
Inst. Radio Engrs, W. & I, Mav 1949, Vol. 37, No. 3,
pp- 569 573.) “ The addition of a high-frequency
component to an audio signal which is to be recorded

A 1y8

magnetically results in a low-distortion, linear recording
characteristic under certain conditions. This paper gives
a graphical method for constructing the recording
characteristic from the B3, versus H curve of the record
material.  An analysis accounts for such magnetic-
recording characteristics as variation in sensitivity with
bias, linearity at low recording levels, adjustment for
maximum sensitivity, and adjustment for minimum
distortion.”

621.395.665.1 2134
Contrast Expansion. Wheeler. (See 2171.)
621.395.813 : 621.305.623.7 2135

Non-Linear Distortion in Dynamic Loudspeakers due
to Magnetic Effects.—\V. ]J. Cunningham. (/. acoust.
Soc. Amer., May 1949, Vol. 21, No. 3, pp. 202-207.)
An analysis of two kinds of distortion; that due to
(a) the force hetween the voice coil and the magnet
iron, and (b) the non-uniformity of the magnetic field.
Distortion produced may be several tenths of 1%. To
minimize (b), the voice coil and the magnet gap should
have unequal lengths.

621.300.611.21 : 534.0 2136
Low Loss Crystal Systems.—\V. J. Fry. (/. acoust.
Soc. Amer., Mav 1949, Vol. 21, No. 3, p. 272.) Correc-
tions to 1326 of May.
AERIALS AND TRANSMISSION LINES
621.315.2 2137
High-Impedance Cable. S. Irankel (Proc. Inst.
Radio Ewngrs, W. & E., April 1949, Vol. 37, No. 4,

p. 406.) An approximate expression for the inductance
of a long solenoid surrounded by a cylindrical shield is
derived by consideration of the muiti-wire transmission
line obtained when coil and shield are cut lengthwise and
unwrapped. Results obtained appear to conhrm the
value of the correction coethcient given by Winkler.
The formula obtained for the distributed capacitance of
the svstem agrees with that for a coaxial line.  See also
1278 of May (Hodelin).

621.315.212 2138

Influence of Nonuniformity in a Coaxial Cable on
its Parameters. .. A. Zhekulin. (Bull. Acad. Sci.
U.R.S.S. tech. Sci., Sept. 1947, No. 9, pp. 1080-1T05.
In Russian.

621.392.26F 2139

Disk-Loaded Wave Guides. . L. Chu & W. W. Han-
sen. (/. appl. Phys, March 1949, Vol. 20, No. 3, pp.
280-285.) Dimensions of such waveguides for use in a
lincar accelerator are calculated with high accuracy by
Schwinger’s method, of which a qualitative explanation
is given. Comparison with the work of J. C. Slater
(M.I.T. Technical Report No. 48, rgth Sept. 1947) shows
perfect agreement.

621.392.26F 2140

Geometrical Representation of the Characteristics of an
Active Obstacle inserted in a Waveguide. —]. Ortusi &
P. Fechner. (4wun. Radioélect., April 1949, Vol. 4, No. 16,
pp- 13£-135) In waveguide problems it is often neces-
sarv to consider the reflections caused by impedances
thrown back into the main waveguide by shunt or series
matching stubs, which may be variable. A simple
geometrical method is described for determining the
cocthcients of reflection, transmission and energv loss
corresponding to such impedances and, conversely,
for determining the impedance from mcasured values of
the coefticients. The shunt and series cases are considered
separately.
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621.392.26% : 621.3.09 2141

The Conditions of Propagation of H, Waves, and their
Applications. J. Ortusi. (dnn. Radioédlect., April 1949,
Vol. 4, No. 15, pp. 95--110.) I/, waves are defined as those
for which the longitudinal current in the waveguide
wall is cvervwhere zero. Discussion of : (@) mathematical
theory for such waves in waveguides of circular section,
(b) methods of producing them practically free Irom
parasites, (¢) tilters of various types favouring the
propagation of H, waves, (d) measurcment methods,
e) attenunation, (f) the effects of waveguide deformation
or curvature and of the diclectric filling the waveguide
(g) curves showing the attenuation in circular waveguides
compared with that for propagation in the open air by
diffraction, (/) applications to the construction of cavity
wavemeters with very high O and to problems connected
with radar scanning.
621.396.07 2142

Antennas for Circular Polarization. -~ W. Sichak &
S. Milazzo. (fLlect. Comnmun., March 1049, Vol. 26, No. 1,
PP- 40—45.) Reprint of 3343 of 1948.
621.390.67

U.H.F. Aerials. . Maillard.  (Onde élect., March
1949, Vol. 29, No. 2064, pp. 110 123.) The general
characteristics of aerial radiation are outlined and the
special features of u.h.f. aerials are considered. Various
types are described and their use for particular services is
discussed.

2143

621.390.67 1 538.50 : 535.13 2144

The Radiation and Transmission Properties of a Pair
of Parallel Plates : Part 2.—A. . Heins. (Quart. appl.
Math., Oct. 1948, Vol. 6, No. 3, pp. 215-220.) Formulae
are derived for the reflection coefficient at the mouth
of a semi-infinite parallel-plate svstem excited by a
plane wave. Fields are expressed by integral equations
of the Wiener-Hopf type and the Tourier transiorms are
determined. Part 1, 1920 of July.

621.390.67 : 621.396.41 : 621.396.05 2145

Use of a Reflecting Mirror and of Simple Electro-
magnetic  Lenses for the Experimental 23-cm Link
between France and Corsica.—J. Hugon. (4un. Radio-
élect., April 1949, Vol. 4, No. 16, pp. 157 160.) Com-
munication could be etfected by a link with direct
visibility between Mont Agel and Calenzana or between
Grasse and Calenzana («) directly, with part of the path
beyond optical range, or (b) indirectly, using a reflector
installed on Monte Grosso (Corsica), with direct visibility
to Grasse and oriented so as to reflect signals from
Grasse to the receiving aerial at Calenzana, or vice versa.
The reflector was of perforated sheet-iron and had an
aperturc ol 10 x4 m. Tests showed that it gave a gain
of 20db compared to the direct link beyond optical

range. The c.m. lenses used with the Mont Agel trans-
mitter had rectangular waveguides, of dimensions

decreasing from centre to sides, fitted along the top
and bottom. The propagation velocities in these wave-
guides were so calculated as to correct the phase shifts
in the aperture plane and to give an effective plane wave
output, resulting in improved directional characteristics.
See also 3508 of 1948 (Rivére).
621.396.671 : 621.390.97 2146
Directional Antennas for A.M. Broadcasting.—]. H.
Battison.  (Electronics, April 1949, Vol. 2z, No. 4,
pp- 1or-103.) A simplified, practical method of calcu
lating radiation patterns for 2-tower and 3-tower arrays.
621.396.677 2147
Analysis of the Metal-Strip Delay Structure for Micro-
wave Lenses.—S. B. Cohn. (/. appl. Phys., March 1949,
Vol. 20, No. 3, pp. 257-262) See also 2176 of 1948
(Kock).
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621.396.677 2148

Aerial Arrays with Horizontal Beams without Side
Lobes.—O. Schmidl. (Bull. schweiz. elektvotech. Ver.,
t1th Jan. 1947, Vol. 38, No. 1, pp. 15-20. In German,
with French summary.) General theory is developed by
considering the resultant obtained by superposition of
the radiation distributions from each element. Technical
requirements «demand a minimum number of such
elements with optimum etficiency. Practical design
formulae are derived and applied in two numerical
examples.

CIRCUITS AND CIRCUIT ELEMENTS

538.1 : 621.392.261 : 621.306.611.4 2149

Narrow Gaps in Microwave Problems.—W. R. Smythe.
(Rev. mod. Phys., Jan. 1948, Vol. 20, No. 1, pp. 175-180.)
An explicit expression, E f(x), is given for the
x-component of the electric field between two infinite,
oppositely charged conducting masses bounded by the
y =0, ¥x = b planes and the v — o, x b planes,
respectivelv. The coctticients of the Fourier expansion
of /7, and the potential function V are used to determine
a rapidly convergent series for the potential in the
narrow gap between two right circular, coaxial, con-
ducting cylindrical electrodes. The resonance frequency
of a re-entrant cytindrical cavity with a narrow gap is
computed within about 0.03%. The shape of the field
racdhated from the open end of a rectangular waveguide,
terminating in an intinite conducting plane and trans-
mitting only the TFE 4 mode, is calculated with y-figure
accuracy.

621.3.012.2: 621.392.5 2150

Circle Diagrams of Impedance or Admittance for
Four-Terminal Networks.--]. Rybner.  (Pioc. Instn
elect. Engrs, Part III, March 1949, Vol. g6, No. 10,

p- 132.) Discussion on 3357 of 1948.
621.3.012.8: 621.385.2 2151
Diode Circuit Analysis.—R. H. Dishington. (Llect.

Engng, N.Y., Nov. 1948, Vol. 67, No. 11, pp. 1043-1049.)
The nonlinear valve characteristic is analysed and an
equivalent circuit is suggested to which most ordinary
applications can be reduced. This method of analysis
is less complex than other methods hitherto used and
can be applied to various diode and multi-element valve
circuits, such as the diode modulator.

621.3.012.8 : 621.385.2 1 518.4 2152

Graphical Analysis of Diode Circuits. G. 1.. Ham-
burger. (Wiveless Engr, May 1949, Vol. 26, No. 308,
PP- 147-153.) Analysis of the basic diode-rectifier
circuit leads to an integral equation which has no formal
explicit solution ; it can, however, be solved by a simple
graphical method which is applicable to periodic input
voltages of arbitrary waveform. The method is applied
to a typical a.m. detector, and to squaring and clipping

circuits.  Circuits involving reactance are briefly

considered.

621.314.2 2153
Design of LF. Transformers.—B. Sandel. (Radio-

fronics, May/June 1948, No. 13I, pp. 43 59.) Design

procedure can be reduced to a few routine operations
with the aid of charts and tables if certain assumptions
are made. Only the 2-winding transformer with mutual-
inductance coupling is here considered; the added
capacitance coupling is taken into account by adjusting
the coefficient of coupling k. Numerical examples are
included. F.m. transforiners are discussed as well as
undercoupled, overcoupled and critically-coupled trans-
formers.  Practical construction details and methods of
measuring & are also considcred.
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621.314.2.015.33 2154

Considerations on Pulse Transformers.—1". Blache.
(Ann. Radioelect., April 1940, Vol. 4, No. 16, pp. 7149 136,
Simple calculation and design methods are presented for
transformers of high power. The methods are based
on the response to an ideal rectangular pulse. The
cttects of the various transformer constants on the pulse
shape are shown graphically, and mecthods of measuring
primary inductance, core permeability and losses are
indicated.

621.316.718 : 621.390.9 : 371.3 2155
The Velodyne. -F. C. Williams & A. M. Uttlev. (Proc.
Instn elect. Lngrs, Part 11T, March 1949, Vol. qu, No. 4o,

p. 168.) Discussion on g62 of 1948.

621.316.86 2156
Thermistors. - F. E. Butler. (Radio News, Radio-

Llectronic  Fngng  Supplement, May & June 1948,

Vol. 10, Nos. 5 & 0, pp. 15 1%, 31 & 10-12, 30.) Detailed
discussion of their properties and applications. Materials
used are oxides of Mn, Ni, Co, Cu, U etc. Resistance
can be varied by several powers of 1o by introducing
impurities or Dy other treatment. Manufacturing
methods are discussed. Applications considered include
compensation of resistance changes, automatic control,
timing devices and voltage regulators.

621.318.423.011.3(083.3) 2157

The Use of Bessel Functions for Calculating the
Seli-Inductance of Single-Layer Solenoids.— E. B.
Moullin.  (Proc. Instn elect. I:ngvs, Part 111, March 1949,
Vol. 96, No. 40, pp. 133-137.) Continuation of 2077 of
t947. The gencral Bessel formulae lead to the well-
known expression for the field at the centre of a solenoiwd.
The Bessel treatment has special advantages for cal-
culating the field just inside the winding. Formulae
are derived for the inductance of an isolated solenoid
and also of a solenoid symmetrically placed between
two infinite metal sheets perpendicular to its axis.

621.318.423.0r1.3(083.3) 2158

A Note on the Inductance of Screened Single-Layer
Solenoids. Y. M. Phillips. (Proc. Instn eleci. Engis,
Part ITI. March 1949, Vol. g6, No. 40, pp. 138-140.)
The change of inductance which occurs when a single-
javer solenoid is placed inside a coaxial cylindrical
screening can is calculated by Moullin's method (2157
above) and compared with that obtained from DBogle's
empirical formulae (821 of 1941).

621.318.572 2159

Scaler Circuits.—W. M. Couch, Jr. (Radio News,
Radio-Electronic I-ngng Supplement, June & Aug. 1948,
Vol. 10, No. 6, pp. 3-5..28 & Vol. 11, No. 2, pp. 10
r2..30) Comparison of (a) trigger-tvpe circuits,
with special reference to the Eccles-Jordan binary-
scale unit, (b) ring circuits, and (¢) capacitor accumula-
lation circuits, and discussion of their design and
operation. A bibliography of 47 references is included.

021.318.572 2160

High-Speed Trigger Circuit.— W. B. Lurie. (/:lec-
tronics, April 1949, Vol. 22, No. 4, pp. 85-87.) For
photographic and other applications which require
triggering pulses in a predetermined time pattern after
a given cvent (sound, flash of light, ctc.). The event is
uscd to generate a keving pulse which, after inversion
and clipping, is applied to three delay lines, with inde-
pendent delays ranging up to 26.6 us, to derive positive
high-level firing pulses. The undelayed pulse is also
applied, after shaping and clipping, to a thyratron
generator to produce a pulse of square form with a
maximum current of 1o A through r Q.

A.150

021.319. 2161

Resonances in Gapacitors. -C. ['. Muckenhoupt.  (Proc.
Inst. Radio Engrs, W. & [0, May 1949, Vol. 37, No. 3.
PP- 532-533.) In a parallel-plate capacitor whose
leads emerge at opposite c¢nds, the higher resonance
and antiresonance {requencies are very close together:
near such points the capacitor mayv be very frequency
sensitive and exhibit anomalous efiects.

621.319.4 2152

Ceramic Capacitors. —W. G. Roberts. (/. Brit. Instn
Radio Lwngrs, May 1949, Vol. 9, No. 5, pp. 184-190.
Discussion, pp. 199-200.) .\ general survev. Dro-

perties of the various types of inaterial, and the con-
struction, manufacture and uses of the capacitors are
discussed.

621.392 2163

Transfer Functions for R-C and R-L Equalizer Net-
works. E. W. Tschudi. (Electronics, May 1949,
Vol. 22, No. 5, pp. 116-120.) Transier functions and
gain-curve asymptotes are shown for 30 different tyvpes
of network.

621.392 : 003.62 2164

Drawing Circuit Diagrams. — 1. Bainbridge-Bell.
(Wiveless World, May 1949, Vol. 55. No. 5, pp. 179 180))
Discussion of representation of leads which cross without
connection. See also 664 of March.

621.392: 621.3.015.3 2165

The Effect of Pole and Zero Locations on the Transient
Response of Linear Dynamic Systems.—]. t. Mulligan.
(Proc. Inst. Radio Engrs, W. & E., May 1949, Vol. 37,
No. 5, pp. 516-529.) The conditions for a monotonic
time response are expressed in terms of the location of
transfer-function poles and zeros, for stable low-pass
systems having only first-order poles and no poles on
the jw axis. A simplified method of computing maxima
and minima in the time response is explained. Under
certain conditions the normalizeéd time response s
well represented by a single dominant time term. A
method of determining whether these conditions exist
is discussed. \When they do exist. a method is outlined
for designing pole and zero patterns to yield given time-
response characteristics of a certain kind for step-
function inputs. Constant overshoot-factor curves and
charts are provided for this purpose. The results can
be applied to networks, amplificrs, servomechanisms,
etc.

621.392 : 621.3.015.3 2166

Transient Response Egqualization through Steady-
State Methods. —\V. ]. Kessler. (Proc. Inst. Radio
Engrs, W. & ., \pril 1949, Vol. 37. No. 4, pp. 447-450.)
Only a sinusoidal signal generator and a c.r.o. are used.
The frequency of the signal generator is slowly swept
through the transmission ranges of the networks, and
amplitude and phase adjustments arc made so that a
closed line of unit slope 1s displaved on the c.r.o. at all
frequencies.  Photographs of patterns displaved on the
c.r.o. and methods of determining the required network
adjustments rapidly are discussed.

621.392.5 2167

The * Phantastron *> Control Circuit. . K. McDade.
(Elect. Fngng, N.Y., Oct. 1948, Vol. 67, No. 10, pp.
974 977.) The construction and operation of the
pentagrid converter valve used in  these radar delay
circuits are described. The action of a typical phan-
tastron circuit is explained in detail by considering
separately the six periods corresponding to the dis-
continuous portions of the voltage waveform. For
another account see 24738 of 1948 (Close & Lebenbaum).
AUGUS]
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621.392.5 : 621.385.3 1 512.831 2168

The Application of Matrices to Vacuum-Tube Cir-
cuits. J. S. Brown & F. D. Bennett. (Proc. Inst
Radio Ingrs, W. & L., April 1949, Vol. 37, No. 4,
PP. 403 404.) Discussion on 3043 of 1948.

621.302.5.029.64 : 621.392.26T 2169
A Consideration of Directivity in Waveguide Direc-
tional Couplers. —S. Rosen & J. T. Bangert. (Proc.
Inst. Radio Engrs, W. & [, April 1949, Vol. 37, No. 4,
pp- 393—401.) 19347 LR.E. National Convention paper.
An explanation of the behaviour of a two-hole coupler
is given in terms of an infinity of interaction processes
between two waveguides. Expressions based on Bethe's
theory are derived for the directivity ratio in terms of
the transmission factor and the distance between the
holes.  Solutions are also obtained for two and for
four pairs of holes. The directivity ratio usually veaches
a non-zero minimum f{or a single pair of holes, and has
multiple minima, one of which is almost independent of
pair-spacing, for the multiple-pair syvstems. Comparison
with experiment shows good agreement for transmission
factors up to o.01. See also 675 of 1948 (Riblet).

621.392.52 2170

Resonant-Section Band-Pass Filters.—S. I'rankel. (/-/ect.
Commaun., March 1949, Vol. 26, No. 1, pp. 76-83.) An
explicit formula is obtained for the ratio n of the
power transferred to the resistive load to the maximum
power transferable under matched conditions: the
filter is assumed to consist of a chain of n identical
resonators coupled by identical reactances to the pre-
ceding and following resonators.  When % = 10, 7
is constant within 3 db over 85% of the pass band,
but has undesirable fluctuations at the edges of the
band.

621.395.665.1 2171

Contrast Expansion.—I.. J. \heeler. (Wireless
World, june 1949, Vol. 55, No. 6, pp. 211-215.) A
review of different methods and of means for eliminating
their defects.  Circuit diagrams of several svstems
are given, including a modified negative-feedback
circuit giving improved results in reproduction from
gramophone records.

621.390.61 2172
Parasitic Oscillations.—* Cathode Ray’'. (I¥ureless
World, June 1949, Vol. 35, No. 6, pp. 206-210.) Dis-

cussion of conditions tavourable to the production of
unwanted oscillations and of means of preventing them

621.396.611.21 2173

Cathode-Coupled Crystal Oscillators.—F.  Butler.
(Short Wave Muag., June 1949, Vol. 7, No. 4, pp. 258
262.) Simiple explanations are given of the operation
of the basic circuit (32 of 1943) and of the derivatives
described by Goldberg & Crosby (333 of February and
3048 of 1948).

621.396.611.3 1 621.365.5 2174

On Circuits with Electromagnetic Coupling and their
Application in H.F. Induction-Heating Equipment.—
F. P. Pietermaat. (HF, Brussels, 1949, No. 2, pp. 35-44-
In French.) The importance of a knowledge of the Q
factor of the oscillatory circuit of an oscillator used for
h.t. induction heating is stressed. The case is con-
sidered where the oscillatory circuit and the work are
coupled by means of an aperiodic transformer. Abacs
are given which enable ¢ to be determined rapidly.
The eflect of partial tuning of the work coil is examined
and also the case where only a part of the oscillatory
circuit inductance is coupled to the work coil. Numerical
examples are included.
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621.306.013 2175

Generation of Oscillations.—R. Urtel; F. W. Gund-
lach; J. Frev; W. O. Schumann; E. Marx; G. Hettner.
(FIAT Review of German Science 1939-1946.  Electvonics,
wncl. Fundawmental Finission Phenowmena. Part 1, 1048,
pp- 147-250. In German.)

Sections [, 2 & 3, by Urtel, brieflv consider (a) general
questions and stability, (b) feedback, and (¢) kipp
oscillations.

Section 4, by Gundlach, gives a {ull account of theo-
retical and experimental work in Germany in connec
tion with transit-time valves for u.h.f. work, including
diodes, retarding-field valves, valves with space-charge or
velocity control, and magnetrons.

Section 5, by Freyv, outlines work on frequency multi-
plication.

Section 6, by Schumann. discusses plasma oscillations.

Section 7, by Marx, deals briefly with spark trans.
mitters for centitnetre waves.

Section 8, by Hettner. discusses the production of
waves in the range 0.1-0.3 mm with the high-pressure
Hg-vapour lamp.

621.3960.615 2176
Oscillation Amplitude in Simple Valve Oscillators.
A. S. Gladwin. (Wireless Lugr, May & June 1949,
Vol. 26, Nos. 308 & 309, pp. 159 170 & 201-209.) A
method is derived of calculating this amplitude in
oscillators of the regenerative type where grid-leak
bias is used. The amplitude is found in terms of para-
meters which are functions of the valve and circuit
constants, and the solution is presented graphically.
Two tvpes of amplitude instability are studied and
criteria for their existence are deduced. The first
tvpe is dvnamical instability or squegging; the second
tvpe gives rise to the effect known as oscillation hysteresis.
The analvsis is applicable to all the common types of
oscillator circuit, subject to the conditions that the
valve should operate always in the space-charge-limited
condition, and that the anode voltage should never
fall to the point where the anode current is rapidly

diverted to the grid or screen.

621.396.615 2177
Wide-Range Deviable Oscillator.—M. E. \mes.
(Electronics, May 71949, Vol. 22, No. 5. pp- 96 100.)

A cathode follower working into a capacitive load will
produce a phase shift dependent on the anode a.c.
resistance, which in turn depends on the grid bias.
The tvpe of oscillator described uses four such phase-
shift stages following an amplifier. The system oscillates
at the frequencv for which the phase shift per stage
is 45 and this shift is effected by making the capacitive
reactance of cach stage cqual to its equivalent resistance.
F.m. is accomplished by simultaneous variation of the
anode current of all the four phase-shift stages. Each
time the effective resistance is altered bv changing the
grid bias, the oscillation frequency changes to a new
value at which the reactance of the fixed capacitors is
equal to the new etfective resistance. The voltage loss
of the phasc-shift stages remains constant becausc the
amplification factor of the triodes does not change and
because the phase-shift required is also constant. With
careful design, a linear f{requency modulating-voltage
characteristic is obtained. One oscillator constructed
has a frequency range [rom 150 ¢/s to 135 ke/s: frequencies
as high as 40 Mc/s can be attained by using high-trans-
conductance miniature triodes.

621.390.615 : 621.396.619.13 2178
A Simple Method of Producing Wide-Band Frequency
Modulation.—Rakshit & Sarkar. (See 2362.)
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621.396.615.17 2179

Blocking Oscillators.— W. T. Cocking. (Wireless
World, June 1949, Vol. 55, No. 6, pp. 230-233.) A
method is described for improving the linearity of the
sawtooth output by eliminating the h.{. transients
superimposed on the wave at the commencement of
each stroke. This cnables the circuit to be used as an
oscilloscope timebase at higher repetition frequencics
than are usually possible with this tvpe of oscillator.
Circuit diagrams are given.

621.306.6015.17 2180

Pulse Generation.—S. Moskowitz & J. Racker. (Radio
News, Radio-Electionic Eugng Supplement, July 1048,
Vol. 11, No. 1, pp. 14 19..30.) Discussion of circuits
and techniques. Both active and passive networks are

considered.

021.390.015.17 2181
Symmetrical Multivibrators.—R. Feinberg. (Wireless

Lngr, Mav 1949, Vol. 26, No. 308, pp. 153 158)

‘ Formulae are derived from an equivalent circuit
diagram to give the frequency and waveform of oscilla-
tion of a svmmetrical multivibrator circuit with pentodes
operating on the coalescent part of their characteristic;
it is assumed that the interelectrode capacitances of the
valves and any sclf-inductances and self-capacitances
of the circuit elements have no effect on the circuit
performance. The waveform of oscillation is rectangular
when the time-constant of capacitor charge is relatively
small, and is triangular when the time-constant is
relatively large. The frequency is governed by the d.c.
supply voltage, the type and screen-grid voltage of the
pentodes and essentially by the values of the reservoir
capacitance and the grid-shunting resistance. Pre-
dicted frequencies and waveforms are verified by
experiment.”’

621.396.019.13 2182
Frequency Swing with Variable-Reactance Valves.-
R. Leprétre.  (Onde élect., March & April 1949, Vol. 29,
Nos. 204 & 205, pp. 130-136 & 167-174.) The equiva-
lent impedance of a reactance valve and its RC circuit,
when R is connected between grid and anode, is shown
theoretically to be inductive. Formulae are derived,
in a manner as rigorous as possible, for the frequency
swing and the damping. An approximate equation for
the reactive admittance is given for the general case
and for a pentode, with a simplified formula for the
frequency swing and with numerical examples. When
C is connected between grid and anode the equivalent
impedance is capacitive. Comparison shows that the
capacitive arrangenient gives a greater frequency swing
for a given damping than the inductive connection.
Circuits in which the damping is zero, or even negative,
are discussed, with particular reference to a circuit
described by Helfrich (2389 of 194%8). A circuit in-

sensitive to supplv-voltage variations is also given.

621.3960.619.23 2183
The Serrasoid F.M. Modulator. —Dav. (See 2363.)
621.390.619.23 2184

Non-Linear Effects in Ring Modulators. V. Belevitch.
(Wireless Engr, May 1049, Vol. 26, No. 308, p. 177.)
The operation of a 4-rectifier ring modulator is con-
sidered for signal voltages of arbitrary value, and the
amplitude of the general modulation product is given
as a hypergeometric {unction. Curves are drawn for
the lowest products, illustrating the departure from
linearity with increasing signal voltage.

621.396.619.23 : 621.396.615.17 2185
A Modulator Producing Pulses of 10~7 Second Dura-
tion at a 1-Mc/s Recurrence Frequency.— M. G. Morgan.
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(Proc. Inst. Radio Lmngrs, W. & [., May 1949, Vol. 37,
No. 5, pp. 505-509.) A modulator for use with a spark
transmitter, of pulse duration about 2 x 1078 sec, for
radar countermeasures. A large 1-Mc/s voltage wave
is applied to the gridk of a triode with low internal resist-
ance and a sinusoidal 1-Mc/s signal is applied to the
anode. Suitable phase adjustment results in the pro-
duction of steep-fronted positive pulses which are
applied to the grid of the modulator. The modulating
voltage is built up across a capacitive load of 125 pF.
The occurrence of a spark reduces the load impedance
to a low value and assists in producing a rapid drop of
the modulating voltage.

621.396.645 - 621.396.621.53 2186
Increase of Sensitivity of Amplifier and Mixer Stages
for Metre and Decimetre Waves.—Strutt. (Sce 2312.)

621.396.645 2187
On the General Theory of Linear Amplifiers : Part 1.-
S. P.Strelkov.  (Awtomatika © Telewmekhanika, May/June
1048, Vol. 9, No. 3, pp. 233-244. In Russian.) In a
linear amplifier the input and output are related by a
linear differential equation. A gencral analysis is given
of the problem of tinding such parameters of this equation
as will ensure amplification without excessive distortion.
Means of obtaining an approximate estimatc of the

distortion will be discussed in part 2.

621.390.045 2188
Note on the Sensitivity of an Amplifying Stage.
W. Kleen. (Ann. Radioélect., April 1949, Vol. 4, No. 10,
PP- 136 137.) Discussion of the grounded-anode circuit
shows that at 11. the sensitivity is the same whether
cathode, grid or anode is grounded, though at h.{. the

optimum sensitivity of the grounded-anode circuit
differs slightly from that of the other two. See also
1338 of May.

621.396.045 2189

Amplification of Pulses by Gating Methods.—]. A.
Fejer. (Tvans. S. Afr. Iust. elec. Engrs, Feb. 1949,
Vol. 40, Part 2, pp. 39-49. Discussion, pp. 49-50.)
The limitations of conventional methods of pulse
amplification are discussed, with reference to (a) the
minimum pulse length for which amplification is possible,
(b) ringing effects, and (¢) internal noise. Three gating
methods, whose principles are explained, all eliminate
ringing and enable very short pulses to be amplified.
Neglecting tluctuation noise in valves, the improvement
in signal notse ratio obtained by any of the three methods
is equal to the ratio of pulse-recurrence frequency to
the bandwidth of the amplifier following the gate. An
cexperimental double-gate amplifier is described for
which the measured signal/noise ratio showed an
improvement of 31 db compared with the ratio for an
amplifier not using gating technique. The application
of gating technique to a.c. pulses is also considered and
methods of locking to the leading edges of the d.c.
modulating pulses are described.

621.396.045 2190

Stabilized Decade-Gain Isolation Amplifier.- ]. F.
Keithley.  (Electronics, April 1949, Vol. 22, No. 4,
PP- 98-100.) An input impedance of over 200 MQ and
less than 6 pF shunt capacitance is obtained by enclosing
the input circuit in a shiceld which is at almost the same
mstantaneous potential as the test signal conductor.
The low dynamic output impedance enables several
measuring instruments to be connected to the amplifier
in parallel, for simultancous observation of various
characteristics of signals in high-impedance circuits. See
also 2281 of 1943 (Daniels).
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621.396.645 2191
A Coaxial 50-kW F.M. Broadcast Amplifier.. —Balthis.

(See 2365.)

021.390.645 2192

Square-Wave Analysis of Compensated Amplifiers.
P. M. Seal. (Proc. Inst. Radio Engrs, W. & I, April
1949, Vol. 37, No. 4, p. 382.) Correction to 1626 of June.
621.396.645 2193

Stagger-Tuned Amplifiers. —L. J. Libois. (Onde élect.,
March 1949, Vol. 29, No. 264, pp. 124-129.) Formulae
are derived which enable the number of stages and the
values of the varions circuit components to be calculated
directly, without the use of abacs, for an amplifier with
(a) the minimum number of valves, (b)) a given gain,
(c) as flat a responsc curve within the pass band as
possible.

621.390.645.012.8 2194

Network Representation of Input and Output Admit-
tances of Amplifiers.—L. M. Vallesc. (Proc. Insi. Radio
Engrs, W. & I, April 1949, Vol. 37, No. 4, pp- 407—408.)
A clear picture of circuit performance is obtained if
these admittances are represented by networks derived
from the equivalent circuit of the amplifier, together
with certain series or parallel branches whose elements
are functions of u. Such networks are shown for
grounded-cathode, grounded-grid and grounded-anode
amplifiers and for reactance valves. Results arc
discussed.

621.390.645.37 2195

Combined Current and Voltage Feedback.I<. R.
Sturley. (Electronic Lngng, May 1949, Vol. 21, No. 255,
pp. 159-161.) When voltage feedback is applied in the
usual wav, current feedback occurs simultaneously and
cannot be ignored. The overall amplification and
equivalent output impedance are here derived theoreti-
cally. Interaction between the sources of voltage and
current feedback tends to reduce slightly the overall
amplilication.

621.396.645.371 2196

Negative Feedback Amplifiers.—T. S. McLeod. (Wire:
less I'mgr, May 1940, Vol. 26, No. 308, pp. 176-177.)
Comment on 1910 of July (Brockelsby).

621.396.645.371 2197

When Negative Feedback isn’t Negative.— Cathode
Rav”. (Wireless World, Mav 1949, Vol. 55 No. 5,
pp- 189-193.) Elementary discussion of the cause and
prevention of oscillation and distortion.

621.396.69 — 621.317.7 + 621.38 2198

The Physical Society’s Exhibition.—(LZngineering,
Lond., 8th & 15th April 1949, Vol. 167, Nos. 4341 & 4342,
PP. 313-316 & 337340, 348 ; Engineer, Lond., 8th, 15th
& 22nd April 1949, Vol. 187, Nos. 1863-1865, pp. 382~
385, 407409 & 446—148; Wiveless World, May 1949,
Vol. 55, No. 5, pp. 182-186; Wireless Lngr, May 1949,
Vol. 26, No. 308, pp. 171-176.) Descriptions of selected

exhibits.
621.390.69 ] 2199
Recent Trends in Radio Technique. M. .Adam.

(Tech. mod., Paris, 1st/15th May 1949, Vol. 41, Nos. 9/10,
pp. 163-165.) Discussion of (a) miniaturization of all
types of components, (b) the use of printed circuits in
subminiature assemblies, (¢) methods of ensuring satis-
factory performance of equipment under extreme condi-
tions of humidity, temperature and altitude, (d) com-
ponent design to withstand shock, vibration, or rapid
acceleration.

WIRELESS EENGINEER, AUGUST 1949

621.397.645.371 2200

Nonlinearity in Feedback Amplifiers. —3. B. Thomas.
(Proc. Inst. Radio Engrs, W. & Jo., May 1949, Vol. 37,
No. 5, p- 531.) Comimnent on 2706 of 1948 (Mulligan &
Mautner).

GENERAL PHYSICS

534.21 + 538.566] : 537.228.1 2201
Wave Propagation in Piezoelectric Crystals.—]. J.
Kvame. (].acoust. Soc. Amer., May 1949, Vol. 21, No. 3,
pp. 159-167.)
535.37 2202
A Report on the Second Conference on Luminescence
(beld in Moscow, 12th-22nd May 1948).—(Uspelihi Fiz.
Nauk, Dec. 1948, Vol. 36, No. 4, pp. 557-566. In
Russian.)

535-37 2203

Polarized Luminescence.—P. P. Feotilov. (Uspekin
Fiz. Nauk, Dec. 1948, Vol. 36, No. 4, pp- 417-455. In
Russian.)

537.201 + 538.601 2204

Some Properties of Tubular Electron Beams.—N. Wax.
(J. appl. Phys., March 1949, Vol. 20, No. 3, pp. 242-247.)
Approximate expressions arc obtained for the potential
distribution, maximum current density, and spread of
beams of tinite thickness. Results are compared with
those of Hacff (127 of 1940) and of Smith & Hartman

(2409 of 1940).

537.533 1+ 621.385.83 2205
Electron Emission and Electron Currents.—H. Mayer;
M. Knoll. (FIAT Review of Gevman Science 1939-1946.
Electronics, incl. Fundamental Ewission Phenomena,
Part1, 1948, pp. 1-42. In German.) Section I, by Mayer,
reviews theoretical and experimental investigations on
various aspectsof the photoelectric effect. Section 2, by
lxnoll, in collaboration with I2. Kinder, discusses electron
optics, with particular reference to c.r.o. deflection
systemns, electron lenses and the electron microscope.

538.122: 621.385 2206
An Eleciron Tube for Viewing Magnetic Fields.
Lutz & Tetenbaum. ({See 2375.)

538.3 2207
Nonlinear Theories of the Electromagnetic Field.-
F. Bertein. ([tev. sci., Pavis, 1st April 1948, Vol. 80,
No. 3294, pP- 349 356) The difliculties presented by
Maxwell’s theory are reviewed, the principles of the
Born-Infeld theory are outlined and brief reference is

made 10 the theorics of Dirac and L. de Broglie.

538.3 2208

Development in Series of the Retarded Potentials of
Classical Electromagnetism. .. Durand. (/. Phys.
Rudium, Feb. 1949, Vol. 10, No. 2, pp. 41-48.) One of
the fundamental problems of classical electromagnetism
is the calculation of the e.m. ficld produced by a given
distribution of electricity variable in time. According
as one adopts the hypothesis of 4 space-time distribution
of electricity or the hypothesis of point charges, the
solution of the problem is represented cither by the
integrals of retarded potentials or by the potentials ot
Liénard-Wiechert. The ficlds can then be easily deduced.
These expressions cannot, in general, be used directly,
since thev involve the retard time, which cannot be
expressed in terms of the usual analvtical functions.
Expressions are derived lor the potentials as functions
of actual time, using a new type of series development
related to Lagrange series. Complete formulac are
derived for the radiation potential of a linear sinusoidal
oscillator and for the radiation field.
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538.56 1 535.13 1 621.396.67 2209
The Radiation and Transmission Properties of a Pair
of Parallel Plates: Part 2. - Heins. (See 2144.)

538.5606 2210

A Note on Singularities occurring at Sharp Edges in
Electromagnetic Diffraction Theory.—C. J. Bouwkamp.
(Physica, ’s Grav., Oct. 1946, Vol. 12, No. 7, PP 167474,
In  English) The existence of singularities  is
demonstrated explicitly in the case of Sommerfeld’s
well-known solution for difiraction at the edge of a
perfectly conducting seni-plane.  Méglich's solution for
the 3-dimeusional problemn of difiraction bv a circular
screen is shown to be erroneous.

538.69: 2211

Motion of an Electrified Particle in the Magnetic Field
of a Current.—A. Bruncl. (Rev. sci, Paris, 1st April
1948, Vol. 80, No. 3204, PP- 315-317.) Solutions are
obtained for the motion of positivelv or negatively
charged particles, with an initial velocity in anv direction,
m the field of a rectilinear current.

621.39.001.11 2212
Theoretical Limitations on the Rate of Transmission
of Information.—Tuller. (See 23 19.)

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA

523.53 1 621.396.9 2213

A Phenomenological Theory of Radar Echoes from
Meteors. —D. W. k. McKinlev & P. M. Millman. (Proc.
Inst. Radio Engrs, W. & E., April 1949, Vol. 37, No. 4,
PP- 364-375.) Echoes from meteors are classified into
basic types according (o their appearance on  the
range time record of the radar display.  These tvpes
include cchoes mdicating approach or recession, cchoces
of long duration and echoes with a complex structure.
A qualitative explanation of the varioyus tvpes is given.

523.72.029.6 1 621.3096.822 2214
Electromagnetic Solar Radiation on 158 Me/s.-
Y. Rocard. (Rer. sci., Puaris, 1st April 1948, Vol. 86,

No. 3294, p. 34%.) A table is given of the solar energy
radiated at this frequency, and the corresponding solar
temperature, assuming the radiation to bhe of thermal
origin, for various dates irom 7th June to 7th July 1948,
The records were obtained with a superheterodyne
recerver, using a dipole aerial at the focus of a reflector
§ m in diameter, in open country 30 km south of Daris.

The temperatnres range from o4 10° to 8 x 10%
degrees K.
523.72.029.04 : 621.396.822 2215

Circularly Polarized Solar Radiation on 10.7 Centi-
meters. —.\. I2. Covington. (Proc. Inst. Radio Iugrs,
W. & E April 1949, Vol. 37, No. 4, p. 407.) Radiation
from the quiet sun appears to he randomly polarized,
whereas sunspots can produce circularly  polarized
radiation.  See also 2513 of 1048.

323.746 ""1948.10/.12" 2216

Provisional Sunspot-Numbers for October to December,
1948. M. Waldmcier. (]. geophvs. Res., formerlv Terr.
Magii. atmos. [lect., March 1949, Vol. 54, No. 1, p. 64.)

523.851:621.396.822 2217

Origin of the Radio Frequency Emission and Cosmic
Radiation in the Milky Way. —A. Unséld.  (Nature,
Lond., 26th March 1949, Vol. 163, No. 4143, pp. 489 491.)
The interpretation of galactic r.f. radiation as due to
free-free transitions of electrons in the interstellar gas is
unsatisfaclory because (a) an clectron temperature of
100 000-200 000" KK is needed to account for results at
20- 30 Mc’s, (h) the observed spatial distribution of the

A.154

radiation does not fit.  The alternative hvpothesis is
discussed that the radiation originates in late-type stars
showing eruption activity like that of the sun, but on a
scale perhaps 101! times as great.

523.854 : 621.306.822 2218
Cosmic Radio Noise.—G. Reber.  (Radio News, Rad.
Ilectronic Engng Supplement, July 1948, Vol. 11, No. 1,
PP- 35, 29.) Historical review, with discussion of
mtensity as a function of galactic longitude at zero
galactic latitude and of apparatus used for measurement

and recording.

538.12: 521.15 2219

Rotation and Terrestrial Magnetism.- 7. Gold,
(Nature, Lond., 2nd \pril 1949, Vol. 163, No. 414,
PP 513-515.) Report ol a geophysical discussion bv the
Roval Astronomical Society, 25th Feb. 1949, on the
present state and observational justification of various
theories.

550.38 "'1948.07/.09" 2220
Selected Days, Preliminary Mean K-Indices, and
Preliminary C-Numbers for Third Quarter, 1948.—F. K.
Weisman.  (]. geophys. Res., formerly Terr. Muagon.
atmos. Llect., Narch 1949, Vol. 54, No. 1, pp. 66-67.)

550.38 “1948.10 12" 2221
Cheltenham [Marvland K-Indices for October to
December, 1948.- . G. Ledig. (/. geophys. rRes..

formerly Terr. Magn. atwos. Llect., March 1949, Vol. 54
No. 1, p. 635))

350.38 “'1948.10, .12 2222

Daily Magnetic-Activity Figures C, Three-Hour-Range
Indices K, and List of Sudden Commencements, October
to December, 1948, at Abinger.—H. Spencer Jones.
(J. geophvs. Res., formerly Terr. Maen. aimos. Elect.
March 1949, Vol. 54, No. 1, pp. 67-63.)

550385 "1948.70/.12" 2223
Principal Magnetic Storms [Oct.—Dec. 1948). (/

geophys. Res., formerly Terr Magn. atmos. Elect.

March 1949, Vol. 54, No. 1, pp. So 95.)

551.510.4 2224

The Vertical Distribution of Atomic Oxygen in the
Upper Atmosphere.—R. l'enndori. (/. seophys. Ites
tormerly Terr. Magn. atmos. FElect., NMarch 1949, Vol.

54 No. I, pp. 7-38)

551.510.52 2225
The Ionic Equilibrium of the Lower Atmosphere.
J. Bricard. (/. geophvs. Res., formerly Terr. Magn.
atmos. Elect., March 1949, Vol. 54, No. 1, pp. 39-52.

In French, with English summary.)

2226
Sporadic E-Layer Ionization.
K. Rawer.  (Nafure, Lond., 2nd April 1949, Vol. 163,
No. 4144, pp. 528 520.) The critical frequency s
insufficient as a measurce of sporadic E-laver ionization,
because this laver consists of ionized clouds and is not
homogeneous. At the Service lonosphérique de la
Marine Francaise (SPIA)  station  at Fretburg, the
frequencies arc observed for which the ratio of the
strength of the sporadic-E reflection to the strength of
the F-laver rellection has the values 100, 10, I, 0.1 and
o.01. Results for August 1948 are shown graphicallv and
discussed.

551.510.535
Measurement of

551.510.535 2227

On Long-Term Forecasts of the Critical Frequencies
of the Ionosphere and of the Occurrence of Disturbances
in it.—G. M. Bartenev. (Bull. Acad. Sci. U.R.S.S.
lech. Sci., Sept 1947, No. 9, pp. 1139-1152. In Russian.)
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LOCATION AND AIDS TO NAVIGATION

$21.390.9 2228
Spiral-Phase Fields. L. K. Sandeman. (IHeless
Engr, March 1949, Vol. 26, No. 306, pp. 96 105. The

general properties of such ficlds are examined theoretic-
ally.  Thev are produced if four vertical aerials are
placed at the corners of a horizontal square of side

X3, and cach diagonal pair is driven in antiphase and
in quadratrure with the other diagonal pair. Three main
applications are outlined: (a) an aircralt could obtain
its bearing relative to the centre of the field, (b) a light-
house or talking beacon could be operated so that
continuous characteristic signals were sent out on
various bearings, (c) narrow interrogating beams could
be produced for sccondary radar and possibly also for

primary radar.
621.300.9 2229
Doppler Radar.—FE. ]. Barlow. (/roc. [usi. Radio

Ingrs, W. o E., April 1949, Vol. 37, No. 4, pp. 340-355.)
The principle of Doppler radar systems is that a fre-
quency change is produced when radio waves are re-
flected from moving targets, which can thus be dis-
tinguished from stationary ones.  The application of
this principle to c.awv. systems is described and compared
with its use in pulse systems. Quantitative calculations
are made of sensitivity, range error, fixed-target rejection
and svstem stability.

621.390.9: 371.3 2230

Aids to Training — The Design of Radar Synthetic
Training Devices for the R.A.F. G. W. \. Dummer.
(Proc. Instn elect. ILugrs, Part 11I, March 1949, Vol
06, No. o0, pp. Iot-112. Discussion, pp. 113-116.)
The training devices described are of two main types,
a Dbench trainer of simple design and a complete crew
trainer. The former was required as an aid to the
introduction of new radar svstems, while the latter
provided accurate presentation of moving targets,
complete operational practice, and also error-recording
facilities.

621.396.9 1 523.53 2231
A Phenomenological Theory of Radar Echoes from
Meteors. McKinlev & Millman. (See 2213

621.390.93 2232

Some Relations between Speed of Indication, Band-
width, and Signal-to-Random-Noise Ratio in Radio
Navigation and Direction Finding. H. Busignies &
M. Dishal. (Proc. Inst. Radio Engrs, 1. & [, May
1949, Vol. 37, No. 5, pp. 178-488.) The total bandwidth
required for navigation and d.f. systems is quite small
(<100c¢s or so), because rates of change of observed
phenomena are small and required speeds of indication
low. A small total bandwidth 1s possible cven with a
complex waveionn, provided that a filter can be designed
with a number of very narrow pass bands occurring at
the steadv-state Fourier components of the complex
signal. Such a ‘comb’ filter is briefly discussed.

Svstems for which the output signal noise ratio is
better than the input carrier/noise ratio have improve-
ment thresholds, but many navigation systems can give
satisfactory information at output signal noise ratios
below these thresholds. Single-sideband and double-
sideband a.m. vroduce the most sensitive systems under
such conditions.

The phenomenon of ‘apparent demodulation’ is
discussed for svstems having the postdetection band-
width Jf, narrower than the predetection bandwidth
Af,, and carrier noise ratio appreciably less than umty
at the input to the final detector. .\ relation betwecen the
available power, the output signal noise ratio (5 N},
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required for satisfactory indication, the percentage
modulation n, 4f,, and A4f, is obtained for a double-
sideband a.m. svstem with a linear final detector
this relation depends markedly on whether the quantity
4(4f,,/81,) (N S)im?® is greater than or less than unity.

621.396.93 2233

Radio Direction-Finding by the Cyclical Differential
Measurement of Phase. -C. W. Earp & R. M. God{rev.
(Elect. Commun., March 1949, Vol. 26, No. 1, pp. 52-75.)
Reprint, with minor additions, of 1059 of April.

621.3906.93 2234

Rotating H-Adcock Direction Finder.-- B. G. Pressey.
(Wireless I:ngr, March 1949, Vol. 20, No. 306, pp. 85-92.)
The instrument has a frequency range of 430 Mc/s:
the aerial svstemm is about 4 ft overall. Spherves are
fixed to the ends of the aerials to increase their effective
height and measures are taken to balance the system
throughout the frequency range. By splaving the points
of connection of the acrial coil to the horizontal feeders,
the polarization error is appreciably reduced.  The
minimum usable field-strength varies between 8 and
2.5 uV m. The instrumental error is not greater than
4 and the polarization error is ol the same order as that
of a U-type Adcock system.
621.396.932 2235

Marine Navigation Radar.—G. WniazeH. (Onde élect.,
Mayv 1949, Vol. 29, No. 2060, pp. 202-215.) Technical
requirements are discussed and tests with prototype
equipment lcading to the design of the RNMIT set
are described. This sct operates at any frequency
between g 000 and g 550 Mcjs. Power output is 30 kW,
pulse duration 0.3 us and repetition frequency 1 000
per scc. The beam angle is 1.8 in the horizontal and
I7° in the vertical direction; the aerial, of the cvlindro
parabolic reflector type with horn feed, rotates at about
30 r.p.m. The recciver has a panoramic display on a
22.5-cm screen.  Four range scales are provided, with
maxima of 1, 3, 9 and 27 miles respectively, and five
circles on the screen facilitate accurate ranging. On the
liner fean Barl the performance of the equipment has
proved very satisfactory.

621.396.933 2236

System of Air Navigation and Traffic Control recommen-
ded by the Radio Technical Commission for Aeronautics.
P. C. Sandretto. (Llect. Commun., March 1949, Vol. 26,
No. 1, pp. 17-27.) -An outline of a completely integrated
system to be developed and brought into use 1n the
U.S.A. over a period of 15 vears. The system is designed
to meet a number of predetermined operational require-
ments.  The basic techniques required have been
developed during the war, but the exact technical charac-
teristics and design parameters of the apparatus required
cannot vet be given.

621.390.033.2 2237

Radio Beacons of the Consol Type. I. Dortier.
(Onde élect., Feb. 1949, Vol. 29, No. 203, pp. 57 635.)
The basic principles ave outlined and the cffects of
aerial spacing, aerial current and phasing, and signal
cycle are discussed and illustrated by data for the
transmitter at Bush Mill, N, Ireland. Proposals for new
stations in Furope and America are mentioned.

621.396.933.23 2238

Radio Aids for Approach and Landing. Control of
Aerial Traffic. -~ A. Violet. (Onde élect., NMarch 1949,
Vol. 29, No. 204, pp. 91-109.) Present facilities are
brieflv reviewed and  the requirements which future
svstems  should  satisiv  are discussed, with special
reference to the recommendations of the \merican
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Radio Technical Commission for Aeronautics. The
principles and operation of the navar, navaglide and

navascreen systems are also described.

6271.396.9 2239
Radar Primer. [Book Review)—-]. L. Hornung.

McGraw-Hill, New York, 1945, 210 pp., $3.50. (Proc.

Tust. Radio Ewgrs, W. & E., May 1949, Vol. 37, No. 3,
P- 543.) A non-mathematical presentation of the
fundamental principles upon which the operation of
pulsed radar is based. Various practical applications
arc briefly discussed.

MATERIALS AND SUBSIDIARY TECHNIQUES

531.788 2240

Radiometer Vacuum Gauge of Compensation Type. -
A. Rostagni & I. Filosofo. (Nuovo Cim., 1st Feb. 1947,
Vol. 4, Nos. 1/2, pp. 74-84. In ltalian, with English
summary.) An instrument using two narrow strips of
Al foil, one fixed at both ends and carrving a heater
current, the other suspended freelv from one end a
few millimetres away from the first. Deflection of the
suspended foil is compensated by rotation of the con-
taining tube about a horizontal axis; the angle of rota-
tion o is approximately proportional to the gas pressure
p up to 102 tor and independent of the nature of the
gas (for Hy, He, Ne, Ar, air). Above 1072 tor the (a,p)
curves for the different gases diverge; all reach a maxi-
mum and then fall oft slowly. The useful pressure range
is 1071-107% tor. Sensitivity can be varied widely by
adjusting the heater current.

533.5: 621.385.832 2241
Modern Vacuum-Pump Design.—G. L. Mellen. (fLlec-
fronies, May 1949, Vol. 22, No. 5, pp. 9o-g5.) Detailed

description of a vapour-type pump for television c.r.
tubes.  Automatic controls are suggested for further
improvement of c.r. tube production rates.

535-37 2242

Temperature Quenching of Photoluminescence of
Sublimated KI-T! Phosphors.—X. V. Shalimova. (Zk.
eksp. teor. Fiz., Nov. 1948, Vol. 18, No. 11, PpP. 1045—
1048. In Russian.) An experimental investigation of
flms prepared in air by a simultaneous condensation
of KI and metallic Tl on a quartz plate. The quenching
process conforms to Mott’s theorv. The energy of
activation U depends on the wavelength of the exciting
hght and on the concentration of the activator; the
higher the concentration the lower is the value of U.
The coethicient indicating the degree of binding of the
mixture with the crystalline lattice remains constant,
for a given cencentration of the activator, for all wave-
lengths of the excitation light, and decreases with in-

crease in the concentration of the activator. See also

230 of 1939 (Mott).

538.213 : 538.221 2243
High-Frequency Permeability.—]. Smid1. (Appl.

sci. Res., 1948, Vol. B, No. 2, pp. 127 134.) Experi-
mental results for the permeability of iron at {requencies
between 360 and 580 Mc/s are discussed.

538.569.3/.4].020.64 2244

High-Frequency Absorption Phenomena in Liquids
and Solids.—W. jackson & |. A. Saxton. (Proc. Iustn
elect. Engrs, Part I11, March 1949, Vol. g6, No. 40, pp.
77-80.) The paper discusses briefly the work on hquid
and solid dielectrics carried out in England during the
war and immediate post-war periods. The work was
concerned mainly with substances of technical importance
such as polvthene, water and ice; the results emphasize
the limitations of existing theories of dipolar absorption.
Summary noted in 366 of February.
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$20.179.14 2245

Magnetic and Inductive Non-Destructive Testing of
Metals. —I. R. Robinson. (Metal Treatn., Spring 1949,
Vol. 16, No. 57, pp. 12-24. Bibliography, p. 24.) Two
general methods of testing are discussed: («) The tield
set up by eddy currents in a ferrous or non-ferrous
sample is compared with that due to a standard of the
same size and shape; apparatus for testing bar stock
by this method is described.  (4) The sample is sprayed
with ferromagnetic powder whose distribution over the
surface of the magnetized material indicates lecakage
fields and hence tlaws. Bridges and c.r. tube techniques
arc considered.

621.3.015.5 ! 546.217 2246

The Electrical Breakdown Strength of Air at Ultra-
High Frequencies.— J. A. Pim. (Proc. Iusin. elect.
Emgrs, Part 111, March 1949, Vol. 96, No. 40, pp. 117
129.) The measurements were made in the frequency
range 100300 Mc's using parallel-plate gaps up to
1 mm wide. The apparatus and method of measurement
are described and a theoretical analysis of the results is

given. See also 3141 of 1948.
621.315.221 2247
Continuous Lead-Extrusion Machine for Electric

Cables.—(Lngineering, Lond., 8th April 1949, Vol. 167,
No. 4341, pp. 319-321.) Illustrated description of a
machine made by the Pirelli-General Cable Works to
overcome the difficulties inherent in stroke-type presses
operating intermittently.

621.315.61 : 621.317.37.029.64 2248

Measurements on Dielectric Materials in the Centi-
metre-Wave Region at High Temperatures.—F. Borgunis.
(Helv. phys. Acta, 20th April 1949, Vol. 22, No. 2
Pp- 149-154. In German.) A cavity resonator constructed
of calit, with its inner surface silvered, was used to
measure the diclectric constant and loss of rods of various
glasses and ceramics at temperatures up to 400°C. The
results are tabulated. The loss factor of the ceramics
(ergan, calit, frequenta, tempa S, condensa C and F)
and of quartz, uviol glass and supremax glass showed
no variations greater than the possible errors of measure-
ment. The loss {actor for selected examples of the large
number of glasses tested increased 2 to 3 times between
room temperature and 350°C.

621.315.610: 679.5 2249

Electrical Properties of Plastics.—A. |. \Varner.
(Elect. Comwmun., March 1949, Vol. 26, No. 1, pp. 33-39.
Discussion, p.39.) Reprint of 3443 of 1948.

621.316.86 2250

Study of Uranium-Oxide Thermistors.—]. Prigent.
(J- Phys. Radium, Feb. 1949, Vol. 10, No. 2, pp. 58-64.)
Mcthods of preparing UO, powder and beads are des-
cribed and test results are given showing the effect of
applied voltage and of temperature on the resistance
of the beads. On account of its variability and high
resistivity, the use of UQy is likelv to be limited to
bolometer detectors for infra-red radiation; for such a
purposc it is necessary to use a very thin layer of the oxide.

6606.3 : 621.315.612 2251

Ceramics and their Manufacture.. R. \. Ijdens.
(Philips lech. Rev., Jan. 1949, Vol. 10, No. 7, pp. 205
213.) A survey of the different ceramic materials manu-
factured at Eindhoven, the methods used in their pre-
paration, and also their applications.  The relation
between the characteristics of a material and its com-
position is discussed, with particular reference to the
ternary system MgO-Al,04-Si0,.
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669.718 1 534.321.9.001.8 2252

Supersonic Tinning of Aluminium Wires.—(achinery,
Lond., 28th April 1949, Vol. 74, No. 1905, pp. 546—547.)
Discussion of apparatus for making soldered joints
without using flux. A\ Ni striker is immersed beneath
the surface of molten solder in an eclectricallv-heated
crucible. The striker is made to oscillate at about 18 kc/s.
The wire to be tinned is held by hand necar or touching
the striker, and becomes tinned over the short length
immersed in a few seconds. TFor full details see B.1.O.S.
Report No. 1844 (2253 below).

621.791 2953
Some Aspects of German Soldering, Brazing and
Welding Methods. [13ook Notice|—1.I.0.S. Final Re-

port No. 1844. H.M. Stationery Otfice, London, 66 pp.,
7s. A collection of miscellancous data on metal-joining
processes, including the ultrasonic tinning of Al referred
to in 2252 above.

MATHEMATICS
517-5 2254
Remarks on the Harmonic Analysis of Aleatory
Functions.—A. Blanc-T.apierre. (Rev. sci., Pavris,

1st/15th Nov. 1947, Vol. 85, Nos. 3284 3285, pp. 1027—
1040.) Aleatory functions ol the second kind are defined
and the method of filters is applied to their analvsis.
See also 1666 of 1948 (Blanc-Lapierre & Fortet). '

517.512.2 1 578.088.7 2255
Fourier Analysis in relation to the Electrocardiogram.

W. E. Benham. (/. Biut. Instn Radio Engrs, May
1949, Vol. g, No. 5, pp. 170-183.)
517.93 - 53 ) . 2256
Non-Linear Vibrations.— M. L. Cartwright. (A4dvanc.

Sci., April 1949, Vol. 6, No. 21, pp. 64--69. Bibliography,
PP- 69-74.) Discussion of (¢) general methods of solving
nonlincar differential equations, including methods
involving differential analvsers, (b) special tvpes of
second-order equation, (¢) difficulties of formulating the
equation tor a physical problem, (d) standards of rigour,
(e) subharmonics, (f) relaxation oscillations, (g) numeri-
cal and graphical solutions, (/) topological methods, and
(¢) miscellaneous recent work. The bibliography is
arranged according to the above sections, which are

mainly a commentary on it. See also 156 of 1948

(Minorsky).

518.5 o 2257
Electronic Digital Counters.—W. H. Bliss. ([Llect.

Engng, N.Y., April 1939, Vol. 68, No. 4, pp. 309-314.)
Discussion of a circuit consisting ot a binary chain of tour
multivibrators, with modincations that convert it to a
decade system. The associated switching circuit is also
considered. Various applications are mentioned.

518.5 : 621.385.832 2258

A Storage System for use with Binary-Digital Com-
puting Machines. - . C. Williams & T. Kilburn. (Proc.
Instn elect. Fngrs, Part 11, April 1949, Vol. g6, No. 50,
pp- 183-200. Discussion, pp. 200-202. Also published
ibid., Part I11, March 1949, Vol. 96, No. jo0, pp. 81-98.
Discussion, pp. 98-100.) Full paper; summary ab-
stracted in 1110 Of April.

MEASUREMENTS AND TEST GEAR

531.763 2259
An Electronic Stopelock. . J. Brimley. (FElectronic
Engng, Mayv 1949, Vol. 21, No. 255, pp. 180-183.)

Fundamentally the arrangement is a high-speed mechan-
ical counter in which a Scophony torque motor Type
BTM is used, together with two thyratron inverters.
This combination counts the quarter-cycles of a standard
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oscillator within the interval defined by the operation of
two trigger circuits. Full circuit details are included,
and the principle of the motor drive is explained.

621.3.018.41(083.74) 2260

Some Electromechanical Methods for Producing Low
Frequencies from a Primary Frequency Standard.
D. W. R. McKinley. (Canad. [. Res., Feb. 1949, Vol. 27,
Sec. F, No. 2, pp. 49-54.) The primarv-standard crystal
frequency of 50 kejs is divided by the conventional
chain of multivibrators to 1o kcs, 1 ke/s, 100 ¢/s and
10cs. At the 1-kc/s stage, power is supplied to a
1-kc/s phonic clock motor, one shaft of which rotates at
10 r.p.s. and carries sector disks or needle disks whose
elements gencrate pulses in the winding of an electro-
magnet as thev pass between its poles. These pulses
are used as gate pulses to select pulses of higher timing
precision at the desired repetition rate.

621.317.32 |+ 621.317.34] : 621.396.11 2261

A Simple Method of Measuring Electrical Earth-
Constants. —=. W. B. Gill. (Proc. Instn elect. fngrs,
Part ITT, March 1949, Vol. 96, No. 40, pp. I41-144.)
An incoming ground-wave is received in succession on
two short sloping aerials of equal length, one in the vertical
plane « containing the transmitter and the other in a
vertical planc at right angles t