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ACOUSTICS AND AUDIO FREQUENCIES

016 : 534 1
References to Contemporary Papers on Acoustics.

A Taber Jones. (/. acoust. Soc. Awer., Sept. 1949,
Vol. 21, No. 5, pp. 550-563.) Continuation of 29935 of
1919.
534.213.4 2
On the Propagation of Sound Waves in Narrow Con-
duits. —O. K. Mawardi. (/. acoust. Soc. Amer., Sept.
1949, Vol. 21, No. 5, pp. 482-486.) An approximate
solution of sufticient accuracy for narrow tubes of

arbitrary shapes is derived and applicd to the case of a
wire-filled tube. Losses due to viscosity, radiation and
thermal conduction are taken into account. Theorctical
predictions are in satisfactorv agreement with experi
mental results.

534.232 3

Theory of Focusing Radiators. —-H. T. O'Neil. (J.
acoust. Soc. Ainer., Sept. 1949, Vol. 21, No. 5, pp. 516-526.)
The sound field due to a concave spherical radiator
vibrating with uniform normal velocity is determined
approximately. The radius of the circular boundarv of
the radiator is assumed to be large compared with A
and with the depth / of the concave surface. The point
of greatest intensity is not at the centre of curvature
but approaches it with increasing values of /A, The
greatest intensity is not much greater than the intensity
at the centre of curvature except when A/A is small
I'he calculations are in reasonable agreement with
Willard’s experimental data (3003 of 1949). See also 8
below.
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534.232 4
The Theory of Sound Vibrations in Open Tubes.
L. A, Weinstein. (Zh. tekh. Fiz., Aug. 1949, Vol. 19,
No. 8, pp. 911-930. In Russian.) ‘The radiation of a
symmetrical sound wave fromn the open end of a tube
is discussed and a rigorous solution of the problem is
given.  The results obtained are also applied to the

case of asymmetrical waves.

4.25 5
Refracting Sound Waves. W. . Kock & T. K.
Harvey. (J. acoust. Soc. Awmer., Sept. 1949, Vol 21,
No. 5, pp. 471-481.) Refracting structures consisting of

arravs of obstacles which are small compared with A
are described. These obstacles increase the cffective
density of the medium and thus reduce the velocity of
sound passing through the array. When the dimensions
of individual obstacles approach A/z2, the ettective re-
fractive index varies with A and prisms then cause a
dispersion of the waves. DPath-length delay-tvpe lenses
for focusing sound waves are also described. A diverging
lens is discussed which can be used in conjunction with
an exponential horn loudspeaker to produce an approxi-
mately circular wave front at the higher audio fre-
quencies.  For e.m. lenses similar in principle sce 2176 of

1948 (Kock). Sce also fsell T.ab. Rec., Oct. 1949, Vol. 27,

No. 10, pp. 349-354.

534:321.9 L o 6
Ultrasonics in Fluids.—E. G. Richardson. (Natuie,

Lowud., 5th Nov. 1949, Vol. 164, No. 4175, pp. 772-773.)

Report of a British Association svmposium. Most of

the papers deal with applications of the ultrasonic
interfcrometer.

531-321.9:531.833.4 ) 7
An Optical Method for the Determination of Ultrasonic
Absorption in Opagque Soft Media.T. Hiter & R.

Pohlman. (7. angew. Phys., June 1949, Vol. 1, No. 9,
pp- 405—411.) Two methods are described which are
particularly suitable for materials with low acoustic

impedance and high absorption. The methods depend
on the difiraction of light by ultrasonic waves and on
the brightness distribution in the various orders of the
diffraction spectrum.  Results are given for various
animal tissues and also for a few artificial insulating
materials.

534:321.0 1 549.5T4.51 8
Ultrasonic Radiation from Curved Quartz Crystals.
L. Tein. (/. acoust. Soc. Amer., Sept. 1949, Vol. 2r1,
No. 5, pp. 511-516.) The electroacoustic efticiencies
at 1250 ke/s of four 1-in squarc x-cut quartz crystals
are deduced from transmitting frequency responscs in
water, admittance measurcments in air and water. and
radiation patterns in water. One crvstal is plane; the
others have radii of curvature of 25, 7 and 4 cm res-
pectively; their thicknesses are practically equal.
Etficiency values deduced from acoustic measurements
do not agree as well with calculated potential cfhciencies
as do those derived from admittance measurements;
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the latter indicate that the radiation resistance is the
same for the 4 crystals. The point of maximum acoustic
intensity is not necessarily at the centre of curvature
of the crystal. The admittance measurements in air
indicate that the effective mass of a crystal decrcases
with increasing curvature. See also 3 above.

534.41 : 534.78 : 021.385.832 9
The Cathode-Ray Sound Spectroscope.—R. C. Mathes,
A. C. Norwine & K. H. Davis. (. acoust. Soc. Amer.,
Sept. 1949, Vol. 21, No. 5, pp. 527 337.) A device for
the rapid analysis of short samples of speech and other
sounds. The energy frequency distribution of the
sound at a particular instant is displaved as a 2-dimen-
sional pattern, and the distribution over an interval as a
3-dimensional pattern. The sample is recorded slowly
on a magnetic disk, played back 200 times as fast, and
analysed by a broad-band high-frequency system.

534.012 4 10

On the Reciprocity Free-Field Calibration of Micro-
phones. —W. Wathen-Dunn. (J. acoust. Soc. Amer.,
Sept. 1949, Vol. 21, No. 5, pp. 542-540.)

33475 11
Some Determinants of Interaural Phase Effects.
I. ]J. Hirsh & F. A. \Webster. (/. acoust. Soc. Amer.,
Sept. 1949, Vol. 21, No. 5, pp. 496-501.) The binaural
threshold for a pure tone presented against a background
of noise depends on the interaural phase differences of
the tone and the noise. Results of experiments in which
a 250-c/s tone was presented against four different
kinds of noise background indicate that the threshold
for the tone in the presence ol a periodic masking sound
is not significantly dependent on interaural phase
relations, but the masking and interaural phase effects
increase as the frequency band of a random masking

sound approaches the frequency of the tone.

534.78 12
Extraction and Portrayal of Pitch of Speech Sounds.
0. 0. Gruenz, Jr, & L. O. Schott. (/. acous!. Soc. Awer .,
Sept. 1949, Vol. 21, No. 5, pp. 487495.) An improved
method using a combination of gain control, double
detection,  voiced sound  selection, unvoiced sound
exclusion, and a means of counting the fundamental
vibrations in the voiced sound intervals. Reliable
indications of pitch have been obtained for frequencics
in the range 100-600 c/s for a wide variety ol voices.
The pitch-indicating signals have been applied to a
number of visual portrayal devices such as that noted

in 3520 of 1946 (Kiesz & Schott).

534861 : 534.76 13

Stereophony.— . de Boer. (Tijdschr. ned. Radio-
genoot., Sept. 1949, Vol. 14, No. 5, pp. 137 146.) General
discussion of the basic principles of recording and of
reproduction for an audience.

621.302.51 14
Theoretical Aspects of the Reciprocity Calibration of
Electromechanical Transducers. —S. P. Thompson. (/.
acoust. Soc. Amer., Sept. 1949, Vol. 21, No. 5, pp. 538
542.) A unified theory is presented in a form from which
particular calibration theorics can be derived.  Two
types of calibration procedure are discussed as special
cascs.
621.395.61 15
Directional Microphone. —H. ¥. Olson & J. Preston
(RCA Rev., Sept. 1949, Vol. 10, No. 3, pp. 339-347.)
The development of a second-order gradient system,
with ribbon-type units, is described. The system has a
uniform and narrow directivity pattern, and a smooth
frequency-response  characteristic  between 50 and
1s50coc/s.  In conventional studios, speech can be
picked up at a distance of 12 1t. By using a monitoring

A2

console in conjunction with several of these microphones
in fixed positions, so that each covers a scction of the
studio area, large and rapidly changing arcas of action
can be covered with less variation in output level than
is possible with the conventional microphone and boom
arrangement.

621.395.623.7 16
Third-Class Loudspeakers with Low Power Con-

sumption.—P. V. Anan’ev. (Radiwtekhnika, Moscow,
July/Aug. 1949, Vol. 4, No. 4, pp. 18-27. In Russian,)
Cheap loudspeakers, which would be effective in

operation and whose construction would not require
materials in short supply, are needed for remote collective
farms. Loudspeakers using Rochelle salt crystals appear
to meet the requirements. Such loudspeakers, provided
with a volume control and a special correcting circuit,
are described in detail; many performance curves are
included.

621.395.623.7 17

New 15-Inch Duo-Cone Loudspeaker.—!l. J°. Olson
]. Preston & D. H. Cunningham. (dudio Eugng, N.Y.,
Oct. 1949, Vol. 33, No. 10, pp. 20-22..48.) Modifica-

tions of the R.C.A. loudspeaker Type LCtA which make
mass production possible are discussed. Sce also 993
or 2064 of 1947 (Olson & Preston}.

621.395.623.8 18
Ground Loudspeakers.—D. Scott. (dudio [ngng,

N.Y., Oct. 1949, Vol. 33, No. 10, pp. 18-19.) See 19

below.

0621.395.623.8 19
Underground Loudspeakers.—]. DMerhaut. (Tesla

tech. Rep., Prague, March 1949, pp. 35-38.) Description
of the loudspeakers sct level with the ground in the
Strahof stadium at Prague for use in connection with
mass gymnastic and other displays in an arcna 1 000 ft
by oOs0ft. 7The diaphragm is made of synthetic
humidity-resisting material.  The horn is of the folded
exponential tvpe. The complete unit is sealed and thus
protected against humidity. Performance is unatiected
cven by rainwater. Arrangements arc provided for
easv maintcnance or replacement ot the loudspeaker
unit without removal of the main cover, which is strong
enough for a lorry to be driven over it.

621.395.625.2 20

Determination of the stylus] Velocity Amplitude in
¢ Constant-Velocity ’ Recording, by Measurement of the
Width of a Luminous Band.—J. H. (Radio tech. Dig.,
Edn frang., Oct. 1949, Vol. 3, No. 5, pp. 303 305.) Short
description of the method of Buchmann & Meyer, in
which the disk groove is illuminated by a parallel beam
of light and the pattern formed by the reflected beam
on a screen a few metres away is examined.

621.395.025.3 21

New Type of Magnetic Recorder.— L. A. Fishoft.
(Radio tech. Dig., Edn frang., Oct. 1949, Vol. 3, No. 5,
pp. 291-294.) Short description of the principal features
of a tape recorder in which tape Iriction is avoided by
using magnetic coupling. Some details of the mechanism,
the amplifier and the motors are included.

621.395.625.3 22

Magnetic Recording.— M. Alixant. ([Radio tech. Dig.,
Edn framg., Oct. 1949, Vol. 3, No. 5, pp. 259-29I.
Bibliography, pp. 294-301.) Basic principles and
modern tapes and recording heads are discussed.  Details
are given of many commercial instruments for recording
on wire or tape. Most of these are of American manu-
facture, but some French, Swiss, German and English
recorders are included.
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621.395.625.3 : 621.395.813 23
Techniques for Improved Magnetic Recording.—I.. C.
Holmes.  (Llect. Engng, N.Y., Oct. 1949, Vol. 08,

No. 10, pp. 836-841.) Essential substance of a 1948
National Electronics Conference paper. Summary noted
in 2423 of 1949.
621.3095.92 24
A Modern Hearing-Aid.—(Radio Tech., Vienna, Oct.
1949, Vol. 25, No. 10, pp. 6136715, 622.) Description,
with detailed circuit diagram, of the ‘ Vienna ' light-
weight equipment using subminiature components. The
frequency-response curve can be adjusted and a.g.c. is
provided.  The crystal microphone, amplitier and
batterics are cnclosed in a tlat moulded case 12 ~ 6.5
2.5 cm which can casily be carried inside a coat or in
a pocket. Four models are available, suitable for
different degrees of deafness. One model is of a simpler
type without tone adjustment.

021.395.625 25
Elements of Sound Recording. Book TReview]-
J. G. Frayne & H. Wolfe. Publishers: J. Wilev & Sons,
New York, 1949, 686 pp., $5.50. (I:lectronics, Nov.
1949, Vol. 22, No. 11, pp. 233-234.) The first 12 chapters
review fundamental material on microphones, amplifiers,
attenuators, equalizers etc. The main interest of the
authors is in sound film recording. ... a very
welcome addition to the literature of sound recording.”

AERIALS AND TRANSMISSION LINES

621.315.2 26

Highly Balanced Radio-Frequency Transmission Lines.
—K. H. Zimmermann. (Elect. Commun., Scpt. 1949,
Vol. 26, No. 3, pp. 201-203.) The twinax line differs
from a coaxial line in having two identical inner con-
ductors which are insulated separatelv and then twisted.
The same diclectric material 1s extruded over the inner
conductors after twisting. The braided shield and
thermoplastic jacket are then applied as for a coaxial
line.  Formulae and graphs are given for the char-
acteristic impedance of twinax lines; the practical
determination of various parameters is brietly discussed.

621.315.212 27

Coaxial Cable with Confocal Elliptical Cylindrical
Conductors.—M. R. Shebes. (Radiotekhnika, Moscow,
July/Aug. 1949, Vol. 4, No. 4, pp. 36-44. In Russian.)
The effects of deformation of the cylindrical conductors
ol a coaxial cable on its parameters are discussed. The
results obtained for the characteristic impedance and
attenuation are compared with those obtained for cables
with («) non-concentric circular cvlindrical conductors,
() cylindrical conductors whose ‘cross-sections are
bounded by limagons.

621.392.1 28

Terminal Impedance and Generalized Two-Wire-Line
Theory.—R. King & K. Tomiyasu. (Proc. Inst. Radio
Engrs, IW. & D, Oct. 1949, Vol. 37, No. 10, pp. 1134
1139.) Conventional transinission-line theorv neglects
variations tu the parameters of the line, and coupling
near a terminating impedor or near any other departure
from uniformity. A theory is derived in which a simple
terminal-zone network N of lumped series and shunt
elements is introduced to allow for these etiects. Such a
network can be determined for cach tvpe of termination
or discontinuity. The apparent terminal impedance Z,,
which is the impedance actuallv measured on a lossless
line at a distance A2 {from the termination, is the
impedance of the network formed by combining N with
the theoretical isolated impedance Z, of the load. For
a fixed termination and given Z, Z_, may vary greatly
with the nature of the connection to the line, the relative
orientation of line and load, and the type of line and its
dimensions.
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621.392.1 29
Energy Relationships for a High Frequency Trans-
mission Line. -A. L. Fel'dshtevn. (Radiotekhnika,
Moscow, July /Aug. 1949, Vol. 4, No. 4, pp. 45-50.
In Russian.) Discussion taking account of losses and
specitied terininations. Conditions for optimum energy
transfer are established and a conception of Q for the
combination of oscillator, line and load is introduced.

621.392.261 30

Spatial Beating in Coupled Waveguides.— P. I.
Krasnushkin & R. V. Khokhlov. (Zh. teth. Fiz.,, Aug.
1949, Vol. 19, No. 8, pp. 931-942. In Russian.) Spatial
beating can be observed in two parallel coupled wave-
guides in cach of which symmetrical waves are propa-
gated. The phenomenon cousists of a periodic trans-
ference of wave energy [rom one waveguide to the
other. The phenomenon can be regarded as an analogy
in space of the beating which takes place between two
coupled oscillatory systems. The case ol two semi-
elliptical waveguides coupled through a slot is here
investigated thceoreticallv and experiinental results are
given.

621.392.261 . 517.54 31

Application of Conformal Representation to the Field
Equations for Rectangular Waveguides of Non-Uniform
Cross-Section. —R. Piloty, Jr. (Z. angew. Phys., Aug.
19.49, Vol. 1, No. 10, pp. 447 448.) By means of con-
formal transformation, the ficld at an irregularity in
either the li-plane or the H-plane of a rectangular
waveguide can be referred to the field in a plane-walled
guide filled with a medium whose permeability or
diclectric constant varies ifrom point to point. TFor
excitation by H, 4 waves, a relatively simple partial
differential equation for the field can be derived. It is
also shown that by means of a simple frequency trans-
formation the field at an IX-irregularity in a rectangular
waveguide can be referred to that at a corresponding
irregularity in a band-pass transmission line. A method
of solving the general equation, which among other
things cnables the impedance transtormation of the
waveguide quadripole to be determined, will he given in
a later paper. Sce also 2427 and 2428 of 1949 (Rice).

621.392.2671 : 621.392.5 32
Basis of the Application of Network Equations to
Waveguide Problems.—Kerns.  (See 56.)

621.392.3.012.1 33
A Simple Vector Diagram for High-Frequency Lines.
P. Cornelius. (Commun. News, June 1949, Vol. 10, No. 2,
pPp. 3340.) The input impedance of a lossless h.f.
transmission line can be determined, for a given terminat-
ing impedance, by means of a Smith chart; the attenua-
tion is only given if the line is terminated bv its char-
acteristic impedance. The impedance of a line with
losses, terminated arbitrarily, can be determined by
the vector method here given, but the attenuation is
only given for termination by the characteristic imped-
ance. The vector method is also used to derive various

well-known relations.

621.392.43 34

Two-Band Antenna-Matching Networks.—]. G.
Marshall. (ST, Oct. & Nov. 1949, Vol. 33, Nos. 10 & 171,
pPp. 1413 & 48-51..114.) Continuation of 3869 of 1945.
All practical cases of acrials working on two harmonically
related amateur bands are discussed, with straight-
forward design formulae.

621.396.67 35

Short-Antenna Characteristics — Theoretical.—1.. C.
Smeby. (Proc. Inst. Radio Iingrs, W. & E., Oct. 1949,
Vol. 37, No. 10, pp. 1185-1194.) A mathematical analysis
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of experimental data obtained by Smith & Johnson
(651 of 1948) for aerials with umbrella top-loading.
The theory ddevcloped agrees satisfactorily with the
experimental results.  For single-tower operation, the
horizontallv polarized radiation s negligible.  With
the optimum length of umbrella, the vertical radiation
characteristic is the same as it would be from the
radiator without top loading. The method of analysis
can be extended to other kinds of top loading.

621.396.67 : 621.397.6 36
¢ Supergain °> TV Antenna developed by RCA.
(Broadcast News, Sept. 1949, No. 56, pp. 4-6.) An
aerial consisting of dipoles mounted in front of reflecting
screens A wide and %A high fixed on the four sides of a
tower. The screens are connected clectrically to the
tower and 1o each other at their vertical edges. Various
methods of connection to obtain directional patterns of
different shapes are possible; rectangular dipole shielding
wings connccted to the edges of the screens at an angle
of 135 can be used to prevent undesired mutual coupling
of the dipoles. The aerial is usually fed by a single
transmission line. Radiators arce spaced 0.9X apart
vertically, so that current distribution is nearly uniform.
The power gain relative to a dipole, averaged over 360
azimuth, is 1.14, where n is the number of bays of

dipoles.

621.396.07 : 621.397.6 37

A Tunable Built-In TV Antenna.—R. B. Albright.
(Electronics, Nov. 1949, Vol. 22, No. I1, pp. 134..150.)
This Philco aerial is a A/2 dipole consisting of two tapered
sections of Al foil o.005in. thick. Signals can be
received elticiently from all the 12 existing U.S. v.h{.
television channels. A tunable matching circuit,
which includes a variable capacitor and three fixed
inductors, enables the user to tune in to cach channel
so as to obtain the best response and to eliminate inter-
ference. The equivalent circuit of the complete system
and resonance conditions are discussed for the high and
the low television frequency bands.  See also Tele-
Tech, Oct. 1949, Vol. 8 No. 10, pp. 37, 6o.

021.396.67.029.54 38

Mode of Action and Design of Modern Broadcasting
Transmitting Aerials for the Medium-Wave Range.—
K. Fischer. (FElektrotech. w. Muaschinenb., Sept. 1949,
Vol. 66, No. g, pp. 237-242.) Discussion of ground-
wave and space-wave effects, radiation diagrams of
ordinary acrials, and special acrials designed to minimize
fading.

621.390.671 39

Vertical-Aerial Radiation Characteristics over Uneven
Terrain.- —H. Kohler. (Elektvotechmik, Berlin, Nov.
1948, Vol. 2, No. 11, pp. 297-304.) A detailed theorv
is given of the directional characteristics of arrays of
vertical aerials over uneven ground. A d.f. system
described by Stenzel, while giving good results for
eliminating the effects of variations of earth constants
in the case of level ground, does not give such good
results over uneven ground. Measurements of direc-
tional characteristics which support the theory are
described and the physical connection between measured
retlection factors and the electrical properties of the
ground is considered.

621.396.677.029.54 40

Design Considerations for Directive Antennae-Arrays
at Medium-Wave Broadcast Frequencies, taking into
account the Final Radio-Frequency Amplifier Circuits.
J. C. Nonnckens. (HF, Brussels, 1949, No. 3, p. 8o.
In English.) Correction to 1605 of 1949.

Ag

CIRCUITS AND CIRCUIT ELEMENTS

061.4 : [621.317.7 + 621.38 - 621.396.69 41
Radiolympia Review.—(See 145.)

621.3:512.974 42
Vectorial Space. Region of Representation for Elec-

trotechnies. — Nasse.  (See 132.)

621.31.4.3% 43

The Direct-Current Choke.—W. Blankenburg. (Elek-
trotechwik, Berlin, May 1949, Vol. 3, No. 5, pp. 135-140.)
Starting from the ordinary premagnetized choke,
magnetic amplifier arrangements are developed and
their propertics are investigated. .\ null-current model
is described with an amplification factor of about 107;
this is controlled by a thermocelement and gives a load
power of about 1 W.

621.314.3% 44

An Experimental Study of the Magnetic Amplifier and
the Effects of Supply Frequency on Performance.
E. H. Frost Smith. (/. Brit. Instn Radio I-ngrs, Oct.
1949, Vol. 9, No. 10, pp. 358-373.) Magnetic amplifiers
have hitherto been used mainly for amplifving small
dc. powers. The ac. supply to the amplifier then
operates normally at power frequencies.  The time
constant of the amplitier is limited by the supply fre-
quency; the possibility of reducing response time by
using a supply frequency of about 20 ke s is considered.
For a given Irequency and power output, there is an
optimum core size, which becomes more critical as the
supply frequency is increased. Experimental results
show that the magnetic amplifier has distinct possibilities
as an a.f. amplifier.

621.314.3% 45

Magnetic Amplifiers.—(Proc. Instn elect. Engrs, Part
11, Oct. 1949, Vol. 96, No. 53, pp. 767-768.) Report of
an I.LE.E. Measurements Section discussion on 2728 of
1949 (Milnes) and 2729 of 1949 (Gale & Atkinson)

621.314.3F 46

The Magnetic Amplifier.—P. M. Kintner & G. H. Fett.
(Radio & Televis. News, Radio-Electvonic Lngng Supple-
ment, Aug. 1949, Vol. 13, No. 2, pp. 14-18..28)) An
analysis from first principles, with discussion of factors
affecting design.

621.314.37 47

Magnetic Amplifiers.—M. Alixant. (Radio tech.
Dig., Edn frang., June 1949, Vol. 3, No. 3, pp. 153~
159. Bibliography, pp. 159 163.) Short account of
basic principles, practical construction and applications.

621.316.86 48

Electrolytic Thermistors. —F. Gutmann & L. M.
Simmons. (Rev. sci. Instrum., Sept. 1949, Vol. 20,
No. 9, pp. 674-675.) A thermistor for use with a.c. is
casily constructed by immersing Pt electrodes mm a
viscous solution of waterglass. A temperature change
of onlv 7.27 at 300" K will double or halve the resistance.
This thermistor is three tiines as sensitive as commercial
thermistors, withstands alternating potentials of more
than z40 V, and its resistance and sensitivity when cold
arc easily controlled. Other solutions were tested,
they could withstand high alternating potentials, but
were less sensitive.

621.310.86.001.8 49

Properties and Applications of Thermistors.—L.
Ancel. (Radio fran¢., Sept. 1949, No. 9, pp. 3-10.)
Applications to thermometry, temperature compensation
and control, power measurement, voltage regulation,
a.g.c., and in relays, oscillators and modulators, are out-
lined.
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621.318.2 : 6H21-23 50

Permanent Magnets in Drag Devices and Torque-
Transmitting Couplings.— R. J. Parker. (Gen. elect.
Rev., Sept. 1949, Vol. 52, No. 9, pp. 16—-20.) Permanent
magnets are used in four principal tvpes of torque-
transmitiing device, namely: (¢) eddy-current current
devices, (b) hysteresis devices, (¢) iron/mil magnetic
couplings, (d) salient-pole synchronous couplings. Speci-
mens of each of these types are brietly described, and
formulae for the torque are obrained.

621.313.42 1 621.314.263 1 621.314.3% 51

The Use of Ferrite-Cored Coils as Converters, Amplifiers
and Oscillators.—V. D. Landon. (RCA Rev., Sept.
1949, Vol. 10, No. 3, pp. 337-396.) Thearctical treat-
ment of the behaviour of nonlincar inductors used as
requency converters up to a few Mc/s shows that
(@) if the excitation frequency is higher than the signal
frequency and the i.1., the circuit regenerates; (b) if the
excitation is sufiicient, the circuit may oscillate at the
signal frequency and i.f. simultancously; (¢} if cither the
r.f. or the i.{. circuit is tuned to a frequency above the
oscillator frequency, the circuit is degenerative. Experi-
mental results and transformer specifications are given,
and possible applications are noted.

021.318.423.011.3 52
Inductance of Air-Cored Single-Layer Cylindrical
Coils. K. Schonbacher. (Elektrotechnik, Bervlin, Oct.
1949, Vol. 3, No. 10, pp. 327-329.) A simple formula
involving the ratio of the coil diameter d to its length /
is derived from expressions given by Ravleigh and by
Lorenz. Yor all practical cases the usc of correction
formulae can be avoided hy replacing { by / - 0.45d.

T

621.318.572: 621.396.045 : 537.311.33 1 621.315.59 53

A Transistor Trigger Circuit.—H. J. Reich & R. L.
Ungvary. (Rev. sci. Imstrum.. Aug. 1949, Vol. 20,
No. 8. pp. 580-588.) A trigger circuit may be formed
by inserting a suitable resistor in the lead connccted
to the base of a transistor. Such circuits are in many
ways superior to valve circuits; a circuit with a triggering
time of 0.1 s giving an output of 5-6 V was found to
be stable at frequencies up to 1 Mc's; stability at fre-
quencies up to at least 10 Me/s is probable. The cirenit
may be converted into a relaxation oscillator or a pulse
generator.

621.392 54

A Network Bisection Theorem. V. D. Landon.
(RCA Rev., Sept. 1949, Vol. 10, No. 3, pp. 448-450.)
It is shown how any given syvmmetrical iadder network
may be split into two simpler nctworks such that the
transfer factor of the whole is cqual to half the product
of the transfer factors of the parts, as here defined.

621.392 : 621.3.015.3 55

The Effect of Pole and Zero Locations on the Transient
Response of Linear Dynamic Systems. -J. H. Mulligan,
Jr. (Proc. Inst. Radio Engrs, W. & F., Oct. 1949, Vol. 37,
No. 10, p. 1181.) Corrections to 2163 of 1949.

621.392.5 : 621.392.207 56

Basis of the Application of Network Equations to
Waveguide Problems.-D. M. Kerns. (Bur. Stand. .
Res., Mayv 1949, Vol. 42, No. 5, pp. 515540.) -\ mathe-
matical and fundamental paper. The solution of net-
work problems can be effected by means of a matrix
equation in which the constants arc parameters character-
istic of the components, and the variahbles are currents
and voltages. The physical processes ‘nside the com-
ponents are not explicitly considered. A matrix equation
is developed to enable this technique to be extended to
waveguide and transmission-line problems; here tangen-
tial electric and magnetic fields replace the currents and
voltages as variables. Many of the results obtained are
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identical with those of the theory of quadripoles. In
particular, a reciprocity theorem and Foster's reactance
theorem are considered.

621.392.52 57

Error-Actuated Power Filters. -G. Newstead &
D. L. H. Gibbings. (Proc. Inst. Radio Lngrs, W. & [,
Oct. 1949, Vol. 37, No. 10, pp. 1115-1119.) Voltages
derived from the harmonic voltages of an a.c. source
of impure wavelorm are applied through a negative-
feedback path to cancel unwanted .harmonics. The
method could be extended to apply to a given band of
frequencies. Large powers can thus be controlled by
means of components of much lower rating.  Design
equations are given and the operation of a typical hiter
circuit is examined.

621.392.52 58

Smoothing Circuits : Part 2 — Inductance-Capaci-
tance.—* Cathode Ray'. (Wireless World, Nov. 1949,
Vol. 55, No. t1, pp. 418-422,) Continuation of 3371
of 1949. The calculation of hum voltages is discussed.

621.392.52 59

Mechanical Filters for Radio Frequencies.—W. van B.
Roberts & L. L. Burns, Jr. (RCA Rev., Scpt. 1949,
Vol. 10, No. 3, pp. 348-365.) 'lThe theory ol neck-type
and slug-type filters is discussed. A simple tvpe ol
band-pass filter composed of loosely-coupled metal
resonators with magnetostrictive drive and take-ofl
has very sharp {requency discrimination and is readily
constructed for [requencies up to § Mc's and band-
width less than 3¢, of the mid-frequency.  The voltage
gain of an amplifier stage using such a filter is generally
considerably lower than that of a stage using electrical
circuit coupling.

621.392.52 : 621.3.015.3 60

Transient Response of Filters. —M. S. Corrington.
(RCA Rev., Sept. 1049, Vol. 1o, No. 3, pp. 397 -429.)
The ideal low-pass filter is defined as one whose amplitude
response is constant at all frequencies between zero and
cut-otf, and falls oft at a fixed rate bevond cut-off.
The flat characteristic of such a filter is not necessarily
desirable when the rise time and the amount of over-
shoot are important. The transient response of an
ideal filter has been computed, and the results applied
to the determination of the transient response for
svstems with selectivity curves composed of straight-
line sezments. Relations between the transient res-
ponse of a low-pass filter and that of the corresponding
high-pass tilter are considered.

621.302.52.012.8 61

Generalized Theory of the Band-Pass Low-Pass
Analogy. —P. R. Aigrain, B. R. Teare, Jr, & E. M.
Williams. (Proc. Inst. Radio Engrs, W. & ., Oct.
19.49, Vol. 37, No. 10, pp. I152 1155.) Laplace trans-
forms are used. Video-circuit equivalents are shown to
exist for asymmetrical systems with low-level modulation
as well as for symmetrical systems. Several illustrations
are given.

621.392.0 62

Synthesis of Passive Networks with Any Number of
Pairs of Terminals, given their Impedance or Admittance
Matrices. M. Bavard. (Bull. Soc. frang. Flect., Sept.
1949, Vol. 9, No. 96, pp. 497-502.) The necessary
and sutficient condition is established for a square
svmmetric matrix to be an impedance or an admittance
matrix. The condition is that the quadratic form
associated with the given matrix is a ‘ positive real
function ’ in the sense in which Brune uses the term.
This result generalizes the theorem established by
Brune for the impcedance matrices of 2-pole networks
(1932 Abstracts, p. 280) and by Gewertz for those
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of quadripoles (1934 Abstracts, p. s14). The greater
part of the mathematical treatment included in
the original paper presented at a meeting of the Société
frangaise des Llectriciens is here omitted.

621.390.011.1

Energy Fluctuations in a van der Pol Oscillator.
N. Minorsky. (]. Franklin Inst., Sept. 1949, Vol. 248,
No. 3, pp. 205-223.) The behaviour of the van der
Pol oscillator, whose differential equation is

¥ — el — 2k + x = o,
resembles that of the harmonic oscillator when € is
small; the very ditterent behaviour when e is large
is examined with the aid of data obtained by the method
of isoclines.

The van der Pol oscillator has a prescribed energy
content which does not depend on the initial con-
ditions, whereas the harmonic oscillator can have anv
energv content.  The van der Pol oscillator is neverthe-
less the best means available for physical realization
of simple harmonic oscillation if ¢ is small. The pertur
bation method is used to determine the fluctuations
of energy with time and azimuth for €< 1. For
e>> 1, the energy fluctuations of the van der Pol
oscillator are quasi-discontinuous, and somewhat analoy-
ous to those of a pneumatic hammer. Sec also 1930
Abstracts, p. 503 (van der Pol).

621.396.611.1 : 621.3.015.33 64

Response of RC Circuits to Multiple Pulses. D.
Levine.  (Pioc. Inst. Radio Engrs, W. & E., Oct. 1949,
Vol. 37, No. 10, pp. 1207-1208.) The voltage across
the capacitor due to the application of several pulses in
succession is determined by a gencralized step-by-step
process for any number of pulses. Onlv the well-known
charge/discharge functions for a d.c. circuit are required.
The voltage across the resistor can then be directly
determined.

621.396.611.1.029.63 65
Tank Circuits as Resonators in Decimetre-Wave
Technique. —G. Megla. (Ilekivotechnik, Berlin, Nov.

1948, Vol. 2, No. 11, pp. 305-312.) Detailed treatment
of the propertics of tank circuits, with illustrations
of many different types and derivation of suitable
formulae for the resonance frequency and resistance.
Below a wavelength of about 10em the Q of tank
circuits decreases, so that cavity resonators are preferable.

621.396.015 : 621-12 66

The Reciprocator.— W. C. \White & H. \W. Lord.
({:lectronics, Nov. 1049, Vol. 22, No. 11, pPp. 70-71.)
A ring oscillator, comprising 2 one-shot multivibrators
whose on and oft periods can be varied independently
between 0.2 and 1.5scc, energizes lincar or rotary
solenoids which generate reciprocating motion in which
the distance/time relationship during the whole stroke
can be controlled.

621.396.015.141.1/.2 67
On the Theory of Magnetron Barkhausen Oscillations.
H. G. Moller. (Elektrotechnik, Bevlin, May 1949, Vol. 3,
No. 5, pp. 129-133.) The mechanism of the pro-
duction of Barkhausen oscillations in wholec-anode
magnetrons is similar to that for triodes. For mag-
netrons the period of the pendular electrons is shorter
than that of the retarded electrons, the reverse being
the case for triodes. In consequence of the different
frequencics, phase focusing occurs. .\n cxplanation
of the oscillation mechanism is put into a mathematical
form and the approximate path of the clectrons,
the dependence of the pendular frequency on the
amplitude, the a.c. contribution to the space charge,
and the excitation factor, are calculated. An upper limit
for the efticiency can be found if it is assumed that the total
pendular energy can be converted to oscillation cnergy.
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621.396.615.17 : 621.317.755 68
Panoramic Sweep Circuits.—C. B. Clark &« F. J.
Kamphoefner. (Electronics, Nov. 1949, Vol. 22, No. 11,
pp. rri-114.) Briet details, with block diagrams, of
12 methods of obtaining sweep voltages for panoramic
receivers, f.m. signal generators and r.f. spectrum
analysers.
621.396.619.23 : 621.396.615.17 69
A Modulator Producing Pulses of 10~7 Second Duration
at a 1-Mc/s Recurrence Frequency.—M. G. Morgan.
(Proc. Inst. Radio Imgrs, W. & I, Oct. 1949, Vol. 37,
No. 10, p. 1178.) Correction to 2185 of 1049.

621.396.6,5 70
Musician’s Amplifier.—D. Sarser & M. C. Sprinkle.
(4udio Ewngng, N. Y. Nov. 1949, Vol. 33, No. 11
pp- 1r-13..55.) An adaptation of the Williamson
circuit (2715 of 1947 and 31or of 1949). Williamson’s
output-transformer performance specifications are satis-
factorily met by the Deerless transformer Type S-2650.
Construction and performance details are’ discussed
and shown graphically. Quality is outstanding.

621.396.045 71

Amplification by Direct Electronic Interaction in
Valves without Circuits.— P. Guénard, R. Berterottiére
& O. Doehler. (Buil. Soc. frang. Elect., Oct. 1949,
Vol. 9, No. 97, pp. 543-549.) See 2977 of 1949.
621.396.645 72

Simplified Preamplifier Design. —H. 7T. Sterling.
(Audio Engng, N. Y. Nov. 1949, Vol. 33, No. 11
pp. 16-17..45.) Unnecessary complications may be
avoided by making practical compromiscs in performance
requirements, \ modified Pickering circuit is recom-
mended.  See also 1608 of 1948 (Burwen).

621.306.645 : 539.17 73

Fast Pulse-Amplifiers for Nuclear Research.—W. C.
Elmore. (Nucleonics, Sept. 1949, Vol. 5, No. 3, pp.
48-55.) Discussion of the limitations atfecting the
speed of response of amplitiers without feedback, and
of the design of amplificrs whose speed of response
approaches the theorctical limit. In each stage of the
amplitier, the output signal is assumed to rise mono-
tonicallv to its final steady value for a step-voltage
input. The relations bcetween the overall rise time
of an amplifier and the rise times of individual stages
are considered. Characteristics of 11 valves useful
tor pulse amplifiers are tabulated and discussed.

621.3906.645 : 578.083.7 74

The Design and Construction of an Amplifier for
Bio-Electric Recording.— R. T. Jamicson. (Trams. S.
Afr. Inst. elect. Engrs, Sept. 1949, Vol. g0, Part 9,
pp. 204-212. Discussion, p. 212.) Requirements of
such amplifiers are discussed. An a.c. mains-operated
amplifier is described.  The pre-amplifier has a gain of
74 (b and consists of two coupled-cathode stages followed
by a cathode follower with gas-valve coupling to the
input of the high-level amplifier, which is a 3-stage
resistance-coupled  amplifier with  cathode-follower
output and a gain of 66 dh. Full-scale deflection on
the c.r.o. is obtained for a 10-4V input signal. The
two amplifiers should be isolated in places reasonably
free from eclectrical noise.

621.396.645 : 621.385 75

Operation of Output Valves in High-Power Public--
Address Amplifiers.—N. L. Bezladnov. (Radiotekhnika,
Moscow, July/Aug. 1949, Vol. 4, No. 4. pp. 8-17. In
Russian.) Continuation of 2662 of 1949. The effi-
ciency of the final stage of such amplifiers can be im-
proved by (a) anode loading, (b) use of a limiting device.
In case (¢}, the average anode dissipation under dynamic
operating conditions, not the maximum dissipation,
should be regarded as determining maximum permissible
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anode loading. In case (b), the transmission power
can be increased without increasing nonlinear distortion.
The theory of both methods is discussed and experi-
mental curves are shown.

621.306.645.37: 518.4 76

Calculator and Chart for Feedback Problems.—]. H.
Felker. (Proc. Iust. Radio ngrs, W. & E., Oct. 1949,
Vol. 37, No. 10, pp. 1204-1206.)

621.396.645.37.001.4 : 621.3.016.352 : 621.3.015.3 77

Examination of Amplifier Stability by applying a
Sudden D.C. Test Voltage.—B. Carniol. (Tesla tech.
Rep., Prague, March 1949, Ppp. II 20.) Nyquist’s
theorem and the corresponding characteristic curve for
feedback amplitiers are discussed and practical methods
jor determining the characteristic for auy particular
amplifier are described in detail. The computation
accuracy depends on the exactness with which the phase
characteristic can be represented by a series ol straight
lines. The advantages of the method of testing ampli-
fier stability by studying the response to a transient
voltage or square wave are considered. The ettect of
circuit variations in enhancing or reducing transient
oscillations in the output of various amplifiers is illus-
trated bv a series of oscillograms. A Nyquist charac-
teristic for one of the amplitiers shows the existence of
a critical frequency near which a definite tendency to
instability exists. Sce also 218 below.

621.396.045.371 . 621.3.015.3 78

Transient Phenomena in Wide-Band Feedback Am-
plifiers.—O. B. Lur'e. (Zh. tekh. Fiz., Aug. 1949,
Vol. 19, No. 8, pp. 952-972. In Russian.) Negative-
feedback amplifiers should be widely used in video
circuits although they give somewhat lower gain than
that obtained with the usual distortion-correcting
circuits. Formulae are derived for determining circuit
parameters when given (a) the time for reaching the
steady state, (b) the maximum permissible overshoot.

621.396.662 : 621.396.01 79
A New Type of V.H.F. Tank Design.—B. E. Parker.
(FM-TV, Oct. 1949, Vol. g, No. 10, pp. 14-15.) A
balanced 2-wire section of transmission line is tuned by
varying its distance fromn flat conductor. This
affects the series inductance and the shunt capacitance,
and hence the surge impedance.  This arrangement has
advantages in a push-pull output circuit, including the
fact that the tuning element is at earth potential.

621.396.662 : 621.396.61 : 513.760 80
Bilinear Transformations applied to the Tuning of
the Output Network of a Transmitter. —K. S. Kunz.
(Proc. Inst. Radio Engrs, W. & E., Oct. 1949, Vol. 37,
No. 10, pp. 1211-1217.) The theory of bilinear trans-
formations in a complex plane, by which circles are
transformed into circles, is uscd to determine the actual
value C of the secondary capacitance for (a) resonance
of the secondary circuit, () a maximum or minimum of
the average anode current, ({¢) maximum coupled-
circuit efficiency. (b) and (¢} require values ot C differ-
ing widely from that required for (a), except for the
case ol a series load in the secondary circuit. Although
the values of C required for (b) and (c) may ditter con-
siderably, the difference is small if the Q of the primary
coil is large and the coupling coefficient very small.

621.390.662.2 81

A New Decade Inductor.—H. W. Lamson. (Gen.
Radio Exp., July 1949, Vol. 24, No. 2, pp. 1—-8.) For
the range 1 mH-10 H; intended for use at audio and
the lower ultrasonic [requencies. liach decade unit
consists of four inductors whose inductances are in the
ratio T : 2 : 2: 5, with an overall c.s. shiekl and a special
switch for connecting the inductors in series as required.
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Multi-layer uniformly wound toroidal coils are used.
These have a banked winding to minimize distributed
capacitance and can be stacked in a compact unit with
negligible mutual inductance. The stabilized Mo-
permalloy dust cores have low eddy-current and hysteresis
losses. Construction details and electrical properties
are discussed.

GENERAL PHYSICS

530.12 1 537.18 82
The Special Relativity Theory. E. K ubler.  (Llek-
trotechnik, Berlin, Nov. 1948, Vol. 2, No. 11, pp. 323 327.)
A simple explanation, by an electrician for clectricians,
ol the electrodynamic consequences of this theoryv.

534.26 + 535.42 83

On the Theory of Diffraction by an Aperture in an
Infinite Plane Screen : Part 1.—H. Levine & J. Schwinger.
(Phys. Rev., 15th Oct. 1948, Vol. 74, No. 8, pp. 958974}
The case of a scalar plane wave is considered. The
wave function at an arbitrary point in space is expressed
in terms of its values in the aperture, and constructed
so as to vanish on the screen, in accordance with the
assumed boundary condition. An integral equation
is obtained, by mecans of which the amplitude of the
diffracted spherical wave at large distances from the
aperture can be expressed in a form which is stationary
with respect to small variations of the aperture fields
arising from a pair of incident waves. This expression
is independent of the scale of the aperture fields. The
transmission cross-section of the aperture for a plane
wave is simply related to the diffracted amplitude ob-
served in the direction of incidence. The method is
applied to the case of a wave incident normally on a
circular aperture, for which exact results are available;
by using suitable trial aperturc fields in the variational
method, approximate but sufficiently accurate results
are obtained for the diffracted amplitude and trans-
mission cross-section over a wide range of frequencics.
See also 3204 of 1945 (Spence).

534.26 + 535.42 84
On the Transmission Coefficient of a Circular Aperture.
C. J. Bouwkamp : H. Levine & J. Schwinger.  (Phys.

Rev., 15th May 1949, Vol. 75, No. 10, pp. 1603-1609.)

Comment on 83 above and the authors’ reply.

535.42 : 538.500 85

New Solution of the Problem of the Diffraction of
Electromagnetic Waves by a Plane Perfectly Conducting
Screen. —]. P. Vasseur. (C. R. Acad. Sci., Paris,
19th Sept. 1949, Vol. 229, No. 12, pp. 586-587.) Using
the same notation as in a previous note (3124 of 1949),
a rigorous expression of Babinet’s principle is derived
by the help of integral equations, the integration extend-
ing over the surface of the screen. This expression
of Babinct’s principle has been given by H. G. Booker

in an unpublished paper. See also 1335 of 1947

(Booker).

537.311.62 86
Skin Effect. C. Vazaca. (Radio tech. Dig., Edn

Vol. 3, Nos. 3-5, pp. 175-184,
223-233 & 307-316.) Reprint of article in Bull. nal.
Rocher ches technol. Rowmanie, 1948, Vol. 3, Nos. 3/4.
The concentration of the current in the surlace layers
of a conductor carrying a.c. is quite analogous to the
concentration of magnetic field in the surface lavers
under the action of a longitudinal alternating magnetic
field, owing to eddy-current effects. Starting  from
Maxwell’s equations, formulae are developed for the
case of a long cvlindrical conductor, giving the law of
distribution within the conductor of the current densitv
and total current, and also of the magnetic ficld and
total magnetic Hux. Formulae are also derived for

frang., June-Oct. 1949,
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the impedance and the complex reluctance, the effective
depth of penetration of the current and of the magnetic
ficld, and the energy dissipated per unit length or volume
of the conductor.

537-521.7
The Positive Streamer Mechanism of Spark Break-
down. W. Hopwood. (Proc. phys. Soc., 1st Oct.
1949, Vol. 62, No. 358B, pp. 657 0064.)
537.525: 533.551.25 88
Theory of Plasma Oscillations. A. Origin of Medium-
Like Behavior.—D. Bohm & E. . Gross. (Phys.

Rev., 15th June 1949, Vol. 75, No. 12, pp. 1851-15864.)
A theory of electron oscillations of an unbounded plasma
of uniform ion density is developed, taking into account
the ettects of random thermal motions, but neglecting
collisions.  The frcquencies are determined at which a
plasma can undergo organized steady-state small
oscillations to which a linear approximation applics.
Organized oscillations of wavelength smaller than the
Debyc length for the electron gas are not possible.
For a given wavelength, a plasma can oscillate with
arbitrary frequency, but the frequencies not satis{ving
a ‘steady-state dispersion relation © describe motions
m which, after some time, there is no contribution to
large-scale averages.  The treatment 1s extended to the
case of large steadyv-state oscillations for which the
equations arc nonlinear, and the gencral nature of
solutions for this casc is discussed. Sce also 89 below.

537-525 1 538.551.25 : 621.396.822 89

Theory of Plasma Oscillations. B. Excitation and
Damping of Oscillations.—1>. Bohm & L. P. CGross.
(Phys. Rev., 15th June 1949, Vol. 75, No. 12, pp. 1864
1876.) The theory discussed in 88 above is extended
to include the efiects of collisions and of special groups
of particles having well-defined ranges of velocities.
A wave tends to be damped by collisions in a time of the
order of the mean time between collisions.  Groups of
particles having speeds far above the mean thermal
speced may cause instability only limited by ctects
neglected in the lincar approximation. In theabsence
ol plasma oscillations, anv beam of well-defined velocity
1s scattered by the individual plasma electrons acting
at random, but the scattering is much greater when all
the particles oscillate in unison. The beams are thus
scaltered bv the oscillations they produce.  This type
of instability may be responsible for solar and cosmic
r.f. noise.

538.12 90

Production of Intense Magnetic Fields by means of
Pulses. G. Raoult. (Awnn. Phys, Paris, July Aug.
1949, Vol. 4, pp. 3609—421.) By means of recurrent
voltage pulses, a suitable commutator and a grid-
controlled Hg rectifier, a capacitor is charged and then
discharged through a coil about 100 times per sec.
In this way magnetic field pulses of roughly sinusoidal
shape and of duration about 15 us have been produced
with a peak power of the order of go MW and a mean power
of 850 \WW. The maximum field strength was 52 000 gauss
in a useful volume of about 3cm3,  Applications to
phenomena of polarization rotation and magnetic
double refraction in CS, are described.

GEOPHYSICAL AND EXTRATERRESTRIAL

PHENOMENA
523 :621.396.9 91
Radio Astronomy.—]. S. Hey. (Mou. Not. R.
astv. Soc., 1949, Vol. 109, No. 2, pp. 179—-211. Biblio-

graphy, pp. 211-214.) General survey of (¢) radio
detection of meteors and reflections from the moon,
(b) solar radiation, and (¢) galactic radiation.
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523.740.5 92
The Probable Behavior of the Next Sunspot Cycle.
\W. Gleissberg.  (Astrophys. /., July 1949, Vol. 110,
No. 1, pp. 90-92.) The probabilitv laws of sunspot
variations, which have yielded successful predictions
for the present sunspot cycle, suggest that a steep ascent
to a very high maximum is highly probable in the next
cvele, and that the period of low activity preceding the

next cycle will be extremely short.

550.385°1949.01.24/.20" 93

Recurrence Features of the Magnetic Storm of 1949
January 24-26.—(Obscrvatory, Oct. 1949, Vol. 69,
No. 852, pp. 195-196.) Great magnetic storms, be-
ginning with a ‘ sudden coinmencement ’ and associated
with solar flares, do not usually show anyv recurrence
connected with the solar rotation. This particular
storm, however, recurred with sudden commencements
on 21st Feb. 1949 and 21st March 1949, No positive
evidence of flares associated with the last two storms is
avatlable.  These storms were of the polar type, and

were  associated with aurorae. Magnctograms are

reproduced and compared.

551.51 94
The Earth’s Upper Atmosphere.- 1D. R. Bates.

(Mon. Not. R. astr. Soc., 1949, Vol. 109, No. 2, PP

215-242. Bibliography, pp. 242 245.) Known facts
about the constitution, density and temperature at
various levels are summarized, and methods of exploring

the upper atmosphere are surveved. The ionized

lavers and aurorae are also discussed.

551.510.535 95
Ionization in the Earth’s Upper Atmosphere.

(Observatory, Oct. 1949, Vol. 69, No. 852, pp. 185 191.)
Report of a discussion held at Manchester University
on znd July 1949.

551.557 : 621.396.9 96
A Radio Method of Measuring Winds in the Ionosphere.
5. N. Mitra. (Proc. Insin elect. Eungrs, Part IIT

Sept. 1949, Vol. 96, No. 43, pp. 441—1¢6.) A pulse
transmitter operating at a frequency of about 4 Mc's
1s used in conjunction with 3 receivers at the corners
of a right-angled triangle with sides of the order of
room. A single magneto-ionic component received at
one point will show fading only if the ionosphere changes
either by random motion of irregularities or by steady
motion of the ionosphere as a whole. A uniform drift
of the ionosphere would cause the diffraction pattern
to move past a receiver with twice the velocity of the
dritt. Wind velocitics can thus be deduced when the
records at the 3 receivers are similar but displaced in
time. Results thus obtained are compared with those
of previous measurements by other methods.

551.594.6 97

Large-Scale Variation of the Level of Atmospherics
during the Antarctic Cruise of the Commandant Char-
cot.—R. Burcau & M. Barré. (C. R. Acad. Sci., Paris
20th Sept. 1949, Vol. 229, No. 13, pp. 626-627.) There-
corder used on board the Commandant Charcot has been
calibrated by Carbenay's method (2902 of 1948). A
map is given showing, for the various scctions of the
whole course, the operational threshold in maxwells
per metre.  Longitude and latitude effects are clearly
indicated and the difference between the threshold
sensitivities for January and March in Australian waters
indicates also a scasonal etfect.  Sce also 3329 of 1949.

351-59+4 98

Atmospheric Electricity. [Book Review]-—]. \. Chal-
mers. Publishers : Oxtford University Press, Oxford,
1949, 175 pp., I58. (Proc. phys. Soc.. 1st Oct. 1949,
Vol. 62, No. 358B, pp. 665-066.)
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LOCATION AND AIDS TO NAVIGATION

621.395.9 99
Radar. (Bull. Soc. frang. Elect., Oct. 1949, Vol. o,
No. g7, p. 532.) In Quillet’'s cneyclopaedia the fol-
lowing entries may be found :
Radar. —En Persc : Membre d'une milice créée pour
protéger les vovageurs.
In Persia : Member of a militia established
tor the protection of traveilers.
Radarie.—Droit persan pavé par les marchandises
sous la protection des radars.
Persian toll paid on merchandise under the
protection of radars.

621.39b.9 : 001.4 100
Radar Research and Development Establishment
Malvern . (Fingineer, Lond., 30th Sept. 1949, Vol.
188, No. 4888, p. 373.) A briefsurvey of work in progress
at this establishment, based on a visit made on a recent

open day. See also Nafure, Lound., 29th Oct. 1949,

Vol. 164, No. 4174, pp. 710-741.

021.396.9 : 621.385.832 1 535.371.07 101
Radar Screens. de la Pinsonie.  (See 267.)

621.390.933 : 326.92 102

Distance-Measuring Equipment for Aircraft Naviga-
tion. V. D. Burgmann. (Proc. Insin elect. Lngrs,
Part 111, Sept rg49, Vol. 96, No. 43, pp. 395 402)
\n airborne light-weight radar set works in conjunction
with a responder heacon on the ground. The radar
transmitter sends out a stream of pulses which'are returned
by the beacon at a slightly difterent frequency. The
time interval between the outgoing and corresponding
return pulsc is measured automaticallv and shown on a
meter cahbrated in miles. The design of the airborne
set and results obtained in trials on an ~uur route are
discussed. Well-established techniques are used.

MATERIALS AND SUBSIDIARY TECHNIQUES

53537 103

Review of the Interpretations of Luminescence Pheno-
mena. . . Williams. (/. opt. Soc. Amer., Aug. 1949,
Vol. 39, No. 8, pp. 648-654.)

535-37 104

A Survey of Present Methods used to Determine the
Optical Properties of Phosphors..-W. B. Nottingham.
(J. opt. Soc. .-1mer., Aug. 1949, Vol. 30, No. 8, pp.
041-047.)

535-37 105

The Intensity Dependence of the Efficiency of Fluor-
escence of Willemite Phosphors. —\W. Iloogenstraaten
& F. \. Kroger. (Physica, s Grav., July 1949, Vol. 15,
Nos. 5 6. pp. 541-550. In linglish))

535.37 106

Temperature Quenching and Decay of Fluorescence
in Zinc and Zinc-Beryllium Silicates activated with
Manganese. I'. A. Kroéger & W. Hoogenstraaten.

(Physica, 's Grav., July 1949, Vol. 15, Nos. 56, pp.
557 -568. In English.) Continuation of 3156 of 1949
and 1035 abhove.

535-37 1 546.412.84 107
Optical Properties of Calcium Silicate Phosphors.
F. ]. Studer & G. R. Fonda. (/. opt. Soc. Amer.,

Aug. 1949, Vol. 39, No. 8, pp. 655 -660.)
535.37 : 546.471.61 108

A Correlation between Cathodoluminescence Efficiency
and Decay [of Mn-activated Znl% as a Function of
Temperature. —R. H. Bube. (/. opt. Soc. Awer.,
Aug. 1949, Vol. 39, No. 8, pp. 681--634.)

WikELESS EENGINEER, JANUARY 1930

535.37 : 546.472.21 109
Sodium and Lithium as Activators of Fluorescence

in Zinc Sulfide. —F. A. Kroger. (J. opl. Soc. Amer.,
\ug. 1949, Vol. 39. No. 8, pp. 670 672.)
535:37 1 540-472.21 110

The Luminescence of Zinc Sulfide Activated by Lead.
N. W. Smit & F. A Kroger. (/. opt. Soc. Awmer.,
Aug. 1949, Vol. 39, No. 8, pp. 661-603.)

537.311.31 530.212.2] 1 546.78 111

Thermal and Electrical Resistance of a Tungsten
Single Crystal at Low Temperatures and in High Mag-
petic Fields. J. de Nobel. (Physica, 's Grav., July
1949, Vol. 15 Nos. 5/6, pp. 532-540. In Englsh)

537.312.62: 621.396.622 112
Detection at Radio Frequencies by Superconductivity.
—Lebacqz, Clark, Williams & Andrews. (See 223

538.221 113
Magnetic Materials for Electrical Power Plant.
F. Braisford. (Fugineering, Lond., 16th Sept. 1949,
Vol. 168, No. 1364, pp. 293 296.) Long summary of
paper read before the British Association.  The progress
in steel- and sheet-making processes is reviewed. Ditf-
crent steeis are compared; the need for improving mag-
netic quality is stressed.  Methods outlined include
directional cold-rolling technique and a laboratory
method for preferred orientation in silicon-iron crystals.
For other summarics see 3442 of 1949 and [Ilectrician,
2nd Sept. 1949, Vol. 143, No. 3716, pp. 737-738. For
discussion, sce [Slecivician, 10th Sept. 1949, Vol. 143,

No. 3718, pp. 893-894.

549.514.51 114

The Quartz Crystal as Raw Material for High-Frequency
Technics.— H. Neels.  (Llekivotechnik, Berlin, Oct. 1949,
Vol. 3, No. 10, pp. 318-322.) Discussion ol the various
forms of natural (uartz, methods of sclection by visnal
inspection, and optical and electrical tests for twinning.

549.504.51 115

A New Crystal Cut for Quartz with Zero Temperature
Coefficient.— 1. J. Post. (Tudschr. ned. Radiogenool.,
Sept. 1949, Vol. 14, No. 5, pp. 147157) A rotated
v-cut making an angle of about 36" with the Z-axIs.
1t is suitable for the frequency range 400-1 000 kefs
and the term HT-cut is proposed. Resonators can be

mounted by soldering springs at the nodal points.
Spurious responses are absent in the range within

10% above or below the main resonance f{requency

549.514.51 : 621.392.52 116

Crystals for Electrical Filters.-IX. Tavlor, R. Bech-
mann & A. C. lLynch. (Research, Lond., Scpt. 1949,
Vol 2, No. 9, pp. 414-417.) The equivalent circuit of
a quartz crystal is discussed, and factors that must
govern the choice of suitable crystals for practical
applications are considered. A crvstal may have as
many as 18 piezoclectric constants, 6 permittivitics
and 21 elastic constants, all of which may have ditter-
ent temperature cocfficients. The highest piezoelectric
constants for various classes of piezoelectric crystal are
tabulated. Temperature cocfficients, terroelectric proper-
ties, methods of growing crystals, etc., are briefly discussed.
T'he ideal piezoelectric material has vet to be found.

621.315.59 + 021.314.6 117
Semiconductor Rectifiers. (See 240.)

621.315.59 + 621.314.63 118
Semi-Conductors and Rectifiers. — N. F. Mott. (Proc.

Instu elect. Engrs, Part 1, Sept. 1049, Vol. g6. No. 101,
pp. 253-260.) Full paper: summary noted in 2814
ol 1949
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621.315.59 | 621.315.61 119

New Dielectric Materials : Semi-Conductors, Plastics
and Silicones.—(Liectrician, 2nd Sept. 1949, Vol. 143,
No. 37106, pp. 735 736. Discussion, ibid., 16th Sept.
1949, Vol. 143, No. 3718, pp. 593-894.) Summary of
paper presented before the British Association by RT W,
Sillars, entitled * Insulating and Semi-Conducting
Materials . Another summary noted in 3442 of 1949.
See also 3168 of 1949 (Jones, Scott & Sillars).

621.315.612 120
Titanates with High Dielectric Constant.— H. Sachse.
(Z. angew. Phys., Aug. 1949, Vol. 1, No. 10, pp. 473-484.)
A comprehensive review of the results ol measurements,
made in various countrics, of the properties of a wide
range of titanate materials. 57 references are given.

621.315.612: 621.317.37.029.6 121

The Measurement of the Dielectric Properties of High-
Permittivity Materials at Centimetre Wavelengths.
J. G. Powles & W. Jackson. (Proc. Instn elect. Engrs,
Part 111, Sept. 1949, Vol. 96, No. 43, pp. 383-389.)
Results of room-temperature measurements on ceramic
specimens of the titanates of Mg, Ca, Sr and Ba at
1.5 Mc/sand at g 450 Mc/s, and on BaTiOj at 24 ooo Mc/s
are discussed. BaTiOjy is unique among these materials,
because a considerable fall in permittivity and a large
increase in tan§ occur at the higher frequencies.
Variable-temperature measurements on BaTiO, show
that the crystallographic change associated with the
Curie point at 120 C alfects the permittivity at g 450 Mc/s
and at 1.5 Mc/s in an analogous manner. Measurements
at the same frequencies on (Ba,Sr) titanate composi-
tions are also described; the composition 569%
BaTiOg: 44% SrTiO,; has a permittivity ol 760 and
tan § — 0.02at g 450 Mc/sand 20 C. The three methods
of measuring high permittivities at cin A developed in the
course of this work are described.

621.315.614: 621.317.372 122
Electrical Testing of Capacitor Paper. —Lndicott.

(See 144.)

021.315.61.4.62/.63:621.319.4 123
Metallizing Paper for Capacitors. —H. G. Wehe.

(Bell Lab. Rec., Sept. 1949, Vol. 27, No. 9, pp. 317-321.)
A German wartime metal-vapour spraying process,
developed by the Bell Telephone Laboratories. Ifor a
given capacitance the metallized-paper capacitor is
much smaller than the corresponding metal-foil capacitor,
and has the advantage of self-hecaling of punctures
through the insulation.

621.315.615.011.5: 537.226.2 124

A Contribution to the Theory of the Dielectric Constant
of Polar Liquids.—7T. G. Scholte. (Physica, 's Grav.,
July 1949, Vol. 15, Nos. 56, pp. 437-449. In English.)

621.315.615.2.011.5: 537.226.2 125

The Absolute Dielectric Constant of Benzene.—-IF. van
der Macsen. (Physica, ’s Grav., July 1949, Vol. 15,
Nos. 5/6, pp. 481-483.) The diclectric constant is
appreciably reduced by prolonged drving over Na.
This confirms the conclusion of Hartshorn & Oliver
(Proc. voy. Soc. A, 1929, Vol. 123, pp. 664-685) that
moisture is the only impurity of importance in dielectric-
constant measurements.  Values obtained differ by less
than 0.1% from the generally accepted standard values.
The method of purification is discussed.

621.315.616 126

Ethoxylines.— . Preiswerk & C. Meyerhans. (Elec!.
Mfg, N.Y., July 1949, Vol. 44, No. 1, pp. 78 81..166.)
Properties and applications are discussed. The first
resins of this type were supplied under the trade name
Araldite; for another account sce 3450 of 1949 (Moss)

Aro

621.315.616: 546.287 127
Recent Progress made in Silicone Rubber Materials.
C. E. Arntzen & R. D. Rowley. (Materials & Methods,
Oct. 1949, Vol. 30, No. 4, pp. 73-76.) The chemical
nature of silicones, mechanical and physical properties
of various silastic rubbers, and applications, are discussed.
Silicone rubbers are much less atiected by temperatures

of the order of 300°F than natural rubbers.

621.315.618.011.5 : 537.226.2 128

The Absolute Dielectric Constant of Gases at Pressures
of 0-80 Atm. at 25°C. . Clay & F. van der Macsen.
(Physica, 's Grav., July 1949, Vol. 15, Nos. 5/0, pp. 467—
480. In English.}) Experimental values for air, He, Ar
and CO, are tabulated and discussed. A heterodyne
beat method is used for detcrmining the absolute values.
of small ditferences of capacitance by means of Clay’s
cvlindrical measuring capacitor (141 below).

621.318.2: 538.652 129

The Magnetostriction of Anisotropic Permanent
Magnet Alloys. M. McCaig. (Proc. phvs. Soc., 15t Oct.
1949, Vol. 62, No. 3358B, pp. 052-056) Blocks of

permanent magnet allovs of the svstem FeNiAICoCu were
prepared with columnar crystals. The magunetostriction
was measured in various directions before and after heat
treatment in a magnetic ficld. The results agree well
with those predicted theoretically, and so confirm the
postulated crystal structure.

621.775.7 130

Sintering of Iron Powders.—H. Berustorfi. (AMetal
Treatmn., Summer 1948, Vol. 15, No. 54, pp. $5-89.)
Tabulated results of experimental studies in the Degussa
laboratories on the sintering of DPG Schleuder iron
powder are used to derive curves showing tensile strength

and elongation as a function of sintering time. For the
higher sintering temperatures the curves approach

constant values. At lower temperatures distinct minima
are found for both strength and elongation.

6606.1.037.5 131

Glass-to-Metal Seals.—(Vetal Ind., Loud., 30th Sept.
& 7th Oct. 1949, Vol. 75, Nos. 14 & 15, pp. 263266 &
292—293.} The relative merits of various metals and
glasses used for sealing and various types of scal are
discussed; characteristics of certain glasses are tabulated.
For many purposes, B.'T.H. C40 borosilicate glass sealed
to Nilo-K, an alloy consisting of 53% Fe, 31°, Ni and
15% Co, is the best combination now available. No great
skill is required in preparing or manufacturing the seal;
pre-beading is unnecessaryv. Seals with diameters up to
at least 5in. have been successfullv made with these
materials. The nature of stresses in seals is briefly
discussed.

MATHEMATICS

512.974: 021.3 132

Vectorial Space. Region of Representation for Electro-
technics.—G. Nasse. (Bull. Soc. franc. Llect., Sept.
1949, Vol. 9, No. 96, pp. 459-474.) The concept of the
region of representation, limited in classical teaching
to the Fresnel plane, is shown to be capable of a natural
extension leading to the vectorial space of geometers,
a metric space capable of representing under one and
the same structure the properties of monophase and
polyphase systems, and even those of their transitory
states.

681.142 133

The University of Manchester Universal High-Speed
Digital Computing Machine.—T. Kilburn. (Nature,
Lond., 22nd Oct. 1949, Vol. 164, No. 4173, pp. 6584-687.)
The binary system is used, and numbers up to 240 can
be accommodated. Operations which the machine can
perform and ‘ addresses * where numbers can be stored
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also have numbers. ‘ Instructions' take the form of
numbers which specify that a certain operation is to
be performed on the contents ol a certain address. An
electronic storage unit with a capacity of 5120 digits
is included; this tvpe of storage was discussed in 2258
of 1949 (Williams & Kilburn). A magnetic storage unit
is also available in which the numbers stored are less
accessible but which has a capacity of 40 960 digits; a
similar storage system was described by Booth (3179
of 1949). Special circuits are provided to perform
addition, subtraction, multiplication and certain logical
operations, but a ‘sub-programme ' is used for other
operations, including division, which occur less frequently.
The component elements of the computing circuits used
are similar to those used in video pulse circuits in radar
(sec 1874 of 1048). One type of adding circuit is con-
sidered in detail. The ‘ control ’ is an clectronic storage
tube, holding two numbers; its operation is describec.
Arrangements are made to enable the machine to
perform or omit an instruction according to the nature
of the result obtained at a particular stage of the
calculation.

681.142 : 627.385.032.212 134
Polycathode Glow Tube for Counters and Calculators.
Lamb & Brustman. (See 266.)

MEASUREMENTS AND TEST GEAR

531.764.5
The Development of the Quartz Clock.

135
W. A. Marri-

son. (Llekivotechnik, Berlin, Oct. 1949, Vol. 3, No. 10,

pp. 311-316.) Condensed version of the paper noted in

7062 of 1949.

621.317.2 136
New High-Voltage Engineering Laboratory.—J. H.

Hagenguth. (Gen. elect. Rev., Scpt. 1949, Vol. 52, No. 9,
pp. 9-14.) The laboratory was built for development
and rescarch work on apparatus used for power trans-
mission and distribution. Test power for a.c. h.v. tests
is supplied bv one 1 000-kVA generator and two
500-k VA gencrators. Two 500-kW 500-V d.c. generators
are also available. TFor studying transient voltages,
such as those lue to lightning, under controiled condi-
tions, two 5 100-kV impulse generators are provided.
These can produce a peak voltage of 7 500 kV to ground
at a current of 33 kA when operated individually, or
66 kA when connected in parallel.  Tive 350-kV
I 000-kVA test transformers can be connected in cascade
to deliver 1750 kV (r.m.s.) to ground. A surge current
generator is also available, capable of producing 260 kA
at 50, 100 or 150 kV.

621.317.3.011.5 : 621.365.55T 137
Dielectric Loss with Changing Temperature. ]. B.
Whitehead & W. Rueggeberg. (Elect. Engng, N.Y.
Oct. 1949, Vol. 68, No. 10, p. 874.) Summary only.
A method of measuring the properties of a dielectric
while its temperature is changing has been developed
and applied to certain thermosetting materials subjected
to h.f. heating. The presence of absorbed moisture in
small amounts has a pronounced effect on the diclectric
properties of such materials.  The two important
phenomena are dielectric absorption and some form of
molecular polarization; their relative importance depends
on the tvpe of heating cycle.
621.317.3.029.3 138
Audio-Frequency Measurements.—W. L. Black &
H. H. Scott. (Proc. Inst. Radio Emgrs, W. & E., Oct.
1949, Vol. 37, No. 10, Pp. 1ro8-1115.) Discussion of
the theory involved in making measurements of gain,
frequency response, distortion and noise, with particular
reference to high-gain syvstems. Techniques of measure-
ment and factors atiecting accuracy are also discussed.
Sec also 147 and 1438 below.
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621.317.32 139

Problems Related to Measuring the Field Strength of
High-Frequency Electromagnetic Fields.—R. Truell.
(Proc. Inst. Radio Engrs, W. & E., Oct. 1949, Vol. 37,
No. 10, pp. 1144-1147.) Continuation ol 429 ol 1949,
with more detailed treatment of the parallel-plate field
and extension to the field in a rectangular cavity. In
both cases the ficld amplitude can be expressed quite
simply in terms of easily measurable parameters, if
certain velocity conditions are satistied by the clectron
beam, and the cvclotron frequency [¢|H mc is equal to
the frequency of the e.m. field.

621.317.32 1 551.504 140

A New Method of Measuring the Vertical Electric
Field in the Atmosphere. —J. A. Chalmers. (]. sci.
Instrum., Scpt. 1949, Vol. 26, No. 9, pp. 300 301.) A
metal ball rolls down an inclined earthed gutter and
drops into an insulated collector, which thus acquires
a potential proportional to the atmospheric electric
field. This potential is amplified and measured by a
galvanometer.

621.317.335.21 1 621.319.4 141
Accurate Determination of the Absolute Capacity of
Condensers : Part 2. . Clay. (Physica, 's Grav., July
1949, Vol. 15, Nos. 5/6, pp. 454 488. In English)
Results are given ol new precision measurements of the
dimensions of three variable steel capacitors, from which
their capacitances are deduced. Values obtained agrce
to within 1 part in 3000 with those found by e.s. and
oscillation methods, and the absolute value is believed
to be accurate within o.01°,. For part 1 sce 4175 of
1936. These capacitors were used for the measurements
of dielectric constant discussed in 125 and 128 above.

621.317.37.029.6: 621.315.612 142

The Measurement of the Dielectric Properties of High-
Permittivity Materials at Centimetre Wavelengths.-
Powles & Jackson. (See 121.)

621.317.372 + 621.317.334 143

Q and L Measurements.—W. T. Cocking. (Wureless
World, Nov. 1949, Vol. 55, No. 11, pp. 449 453.) ‘When
a  mecter is not available, the frequency or capacitance
detuning methods here described form convenient ways
of determining  and also the inductance and self-
capacitance of coils; O is obtained by calculations
involving measured values of frequency or capacitance.
Factors limiting accuracy are discussed.

621.317.372 1 621.315.014 144

Electrical Testing of Capacitor Paper. H. S. Endicott.
(Gen. elect. Rev., Sept. 1949, Vol. 52, No. 9, pp. 28-35.)
Equipment is described for mcasuring the dielectrie
constant and power factorofdry, umm pregnated capacitor
paper. The sample 1s not removed from the drying
chamber. Tl relation between the power-factor/
temperature curves of dry and impregnated paper 1is
discussed. The time necessary for a test has been reduced
from 3 weeks to 2 davs.

621.38 + 621.396.69] : 061 .4 145
(Wiveless World, Nov. 1949,
Vol. 55, No. 1T, pp. 428-444.) An illustrated review of
various exhihits, namely ({a) television equipment,
(#) broadcast reccivers, (¢) sound-reproducing equipment,
(d) components and accessorics, (¢) communication
equipment, (f) testing and measuring gear, (g) scientific
industrial and medical apparatus. Sce also 3472 of 1949.

621.317.7.001 4 146

Operation and Care of Circular-Scale Instruments:
Parts 1 & 2. ). Spencer. (Instruments, July & Aug.
1948, Vol. 21, Nos. 7 & 8, pp. 620 632 & 715 724.)
A fully-illustrated discussion of the mechanism  of
such instruments, and dismantling and reassembling

621.317.7
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procedure lor repair, showing the principles of operation
of Westinghouse and General Electric moving-coil d.c.
meters Tyvpes KN24 and DB-12, and moving-iron a.c.
meters Tvpes KAz24 and AB-12. Calibration adjust-
ments, maintenance, and repair of various defects, from
simple frictional defect to component failure, are also
considered.

621.317.7.029.3

Audio Frequency Measurements: Part 1. W. L.
Black & H. H. Scott. (Audio Engug, N.Y., Oct. 1949,
Vol. 33, No. 10, pp. 13-16 . . 43.) DPaper presented at a
joint I.R.E./R.M..\. meeting at Syracuse, N.Y. Defini-
tions and minimum standards for the audio facilities of a
broadcasting system are specified in R.M.A. Standard
TR-105A, published in Mav 1948, The technical
background which is the basis for this specification is
here surveyed and measurement methods are discussed

147

thoroughly. \ test circuit for gain measurements is
described. The use of calibrated adjustable attenuators

is recommended. Sources of crror include mismatch
and variation in the degree ot earthing. The mecasure-

ment of bridging gain is considered. Part 2: 148 below.
621.317.7.020.3 148
Audio Frequency Measurements: Part 2. W. L.

Black & H. H. Scott. (dudio Engng, N.Y., Nov. 1949,
Vol. 33, No. 11, pp. 1819 . . 50.) Continuation of 147
above. Determination of harmonic distortion at the
output, and intermodulation and noise measurements
are discusscd.  See also 138 above.

621.317.7.088.22 149

The Ratio of Electrical to Friction Torques in Indicating
Instruments. G. Szabd. (/. sci. Tustrum., Sept. 1949,
Vol. 26, No. g, pp. 301-304.) Factors affecting this ratio
at its most favourable value are discussed. The shock-
acceleration and shock-velocity are computed for the
range of deformations where pivots and jewels are not
damaged.

621.317.71 : 621.385.5 150
The Use of Multigrid Tubes as Electrometers.—]. R.

Prescott. (Rev. sci. Iwustrum., Aug. 1949, Vol. 20,

No. 8, pp. 553-557.)

621.317.715 151
The Galvanometer as a Built-In Component.  G.

Spiegel.  (Elect. Mfg, N.Y., Julv 1948, Vol. 42, No. 1,

pp- 80 83.) Both the jewclled and the taut-suspension

types of galvanometer are considered. The latter have
much greater sensitivities and longer periods.

6271.317.72 152
Compensator — A Device for Measurement of Alterna-
ting Currents within a Broad Frequency Range.—V.
Hlavsa. (7eslatech. Rep., Prague, March 1949, pp. 4-10.)
For measurements at frequencies between 20c¢’'s and
20 ke/s.  One of two synchronous generators supplies
current to the object under test and the voltage developed
acress it is balanced by the output of the other gencrator.
The magnitude and phase of this output voltage are
controlicd by means of a potentiometer and a phase
shifter, both of which are calibrated. Design details and
applications of the equipment are discussed.

621.317.726 : 621.306.615.17 153
Measurement of the Time Constants of Peak Volt-
meters intended for the Study of Transient Phenomena.
I*. de Clerck. (HF, Brussels, 1949, No. 3, pp. 81-87.)
For measuring the time constant of the indicating
instrument, a rectangular pulse is used of duration
variable and of the order of the time to be measured.
For the time of charge of the electrical circuit a sine-wave
pulse, symmetrical with respect to zero and with a
rectangular envelope, is used; the pulse duration is again
variable.  The discharge time requires the sudden

A1

interruption, for a controlled time, of a sine wave. A
generator for producing these three tvpes of pulse is
described and also a method of using it to enable the

times to be measured on the screen of a c.r.o. Other

applications of the equipment are mentioned.

621.3717.729 1 532.517.2 154
Fields from Fluid Flow Mappers. A. D. DMoore.

(J. appl. Phvs., Aug. 1949, Vol. 20, No. 8, pp. 790-804.)
Fluid flow within the streamline range, made visible
by means of potassium permanganate crystals, can be
used to simulate e.s., e.m. and other fields. Ilow takes
place between a flat slab of plaster-ot-Paris, provided
with suitable sources and sinks, and a parallet sheet of
plate glass. Setting-up techniques for particular prob-
lems are described. Two-dimensional fields can in
general be set up casily; some symmetrical three-
dimensional fields can also be simulated. Photographs
of results obtained are included and discussed.

621.317.73 155
Impedance Measurements with Directional Couplers
and Supplementary Voltage Probe. - B. PParzen.  (Proc.
Inst. Radio Engrs, W. & E., Oct. 1949, Vol. 37, No. 10,
pp. 1208-1211.) The impedometer consists of two
oppositelv connected directional couplers and a voltage
probe in a short transmission line. An e¢xperimental
model for frequencies between 30 and 500 Mc's is
described.
621.317.733 156
The Design and Construction of a Comparison Impe-
dance Bridge for Frequencies of 40-270 Mc/s.—W. C.
Weatherley. (Pioc. Instn elect. Engrs, Part [1I, Scpt.
1949, Vol. 96, No. 43, pp. 429 432.) Two types of bridge
are described, one for measuring ‘ balanced ’ and the
other for ‘unbalanced’ impedances to carth. The
frequency range 1s about 209 of the working mid-
frequency.  Measurements can be obtained without
placing bulky apparatus near the impedance being
measured.  Changes in impedance over a definite
frequency band are measured, rather than absolute
impedance. Circuit details, suitable components and
calibration procedure are described.  Accuracy is within
20, for resistance comparison and within 5% for
capacitance comparison.

621.317.74 1 621.305.44 157
Transmission-Measuring Set for Low-Frequency
Carrier Systems. —J]. Brundage & J. Zyda. (Jlect.

Commun., Sept. 1949, Vol. 26, No. 3, pp. 204 208.)
Description of the Tvpe 9o2-A set, which includes a
stabilized RC oscillator covering the frequency range
300--40 000 ¢'s. A g-position rotary switch provides
for sending, receiving, measuring and calibration.
Transmission power may be varied froin —40 to 20 db
relative to 1 mW, and recciver sensitivity is adequate.
Self-calibration is arranged. The unit may be either
of portable form or rack-mounted.

021.317.75 158

Harmonic Analyzer and Synthesizer.—]J. Lehmann.
(Electronics, Nov. 1949, Vol. 22, No. 11, pp. 106—-110.)
Any waveform which can be represented by a Fourier
sine or cosine series having up to 20 terms can be
analysed by this electromechanical instrument. Two
dials are provided on which the amplitude and phase of
each term can be set. For synthesis, the amplitudes
and phases of the first 20 odd harmonics are set on the
dials, and the response is plotted on a dynamometer-
type recorder. For analysis, the amplitudes of the steps
of a stepped-wave approximation to the waveform
under investigation are set on the amplitude dials, and the
frequency response is obtained as two plotted curves
from twin recorders, in rectangular or polar coordinates.
Circuit arrangements are discussed, and examples
illustrating the operation of the instrument are included
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621.317.755 - 621.385.029.03/.64 159
Traveling-Wave Oscilloscope.—ierce.  {Sce 264.)
621.317.761 160

Electronic Frequency Meter. —(J. sci. Tistrumi.. Sept.
1949, Vol. 26, No. g, p. 310.) Made by Airmec Labora-
tories Ltd, High Wycombe. Designed to measure
frequencies 0200 ¢/s, 0-2 ke/s and o-z20 ke/s. Input
signal can be between 0.1 and 20 V; the wave mayv be of
any shape having not more than 2 zeros per cvcle. A
circuit diagram is given showing the waveform at
various stages. Pulses of recurrence {requency corres-
ponding to the signal frequency are derived. The meter
indicates the number of pulses received per second.
Accuracy within 19 is unaffected by mains voltage
fluctuations not exceeding ro0%.

621.317.701 161

A~ New Frequency-Meter and its Application. H.
Hochrainer. ([lektrotech. w. Maschinenl., Oct. 1949,
Vol. 66, No. 10, pp. 288-291) The current whose
frequencv is to be determined passes through a
barretter and thence through a capacitor and a resistor
respectively to opposite corners of a rectifier bridge.
I{ the currents through the capacitor and resistor are
cqual, a moving-coil ammeter connected across the
other diagonal will show no deflection. If, however,
the {requency alters, the capacitive current will change
and a deflection will be obtained on one side or the other
of the instrument’'s centre zero. .\pplications to fre-
quency recording for power systems and to frequency
control are considered.

621.317.763 : 621.3092.267 162
Wave-Guide Interferometers as Differential Wave-
Meters. A. B. Pippard. (/. sci. Tnstrum., Sept. 1949,
Vol. 26, No. 9, pp. 296 298.) The advantages of non-
resonant waveguide interferometers over resonant
cavitics as absolute ditterential wavemeters are discussed,
and two simple interferometers are considered in detail.
An interferometer using a hvbrid junction, and operating
similarlv  to Michelson’s interferometer, can  have
extremely high sensitivity in detecting small changes ot
{requency; experimental results are discussed.

621.317.772 163

On a Valve-Type Phase Meter.—]. Gilbert. (Helv.
phys. Acta, 15th Aug. 1949, Vol. 22, No. 4, pp- 409-411.
In French.) Description, with circuit diagram giving
no component details, of a meter for reading directly
the phase difference between twol.{. voltagesof any wave-
form, and any amplitude hetween 20V and 250 V. For
frequencies in the range 20-500 ¢/s the accuracy is of
the order of > . A phase meter based on similar
principles has been described by Florman & Tait
(1726 of 1949). See also 3483 ol 1949 (Kretzmer).

621.317.79 : 621.396.615 164

Citizens’ Band Signal Generator.— W. C. Hollis.
(Electronics, Nov. 1949, Vol. 22, No. 11, pp. 77-79)
Construction details of a unit which contains a tunable
concentric-line resonator in a Colpitts oscillator circuit
using a subminiature valve. For carlier articles on
Citizens’ Ladio sec 34%2 of 1949 (Lurie) and back
reterences.

621.317.79 : 621.396.822 165

A Video-Frequency Noise-Spectrum Analyzer. -P. S.
Jastram & G. P. McCouch. (Proc. Inst. Radio Lwugrs,
. & E., Oct. 1049, Vol. 37, No. 10, pp. 1127-1133)
Requirements for noisc-analyser design are discussed.
The heterodyne method of analysis is preferred to the
tuned-circuit method because wide frequency coverage
can be obtained with constant seusitivity and simple
tuning arrangements.  Design procedures can be worked
out for obtaining adequate dynamic operating range and
for suppression of errors. All circuits after the first
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modulator operate over fixed narrow frequency bands.
A practical instrument for a frequency range of 50 ke/s
to 1o Me's is described. The width of the analvsing
pass band is 33 ke/s.

621.317.79 1 621.306.933 166

Distant Monitoring of Radio Transmissions for Naval
and Aviation Services. J. Marique. (HF, Brussels,
1949, No. 3, pp. 71-S0.) The subject is considered as
afiecting ship or aircralt sccurity, navigation and
communications. Examples illustrate the results of
measurements carried out at the special monitoring
centre established in Brussels since 1946. Au outline
is given of the methods adopted there for the measure-
ment of frequency, the recording ol signals in a given
frequency band and analysis of the records.

621.317.794 167
A Ten Centimeter Broadband Bolometer Cavity.—
T. Miller. (Tele-Tech, Sept. 1949, Vol. 8, No. 9, pp. 28-31,
74) A to-mA fuse is uscd as the bolometer element
of a cavity resonator {or measuring powers from 100 uW
up to several milliwatts. Power reflection is 19, for
wavelengths between g and 10.5 cm. The cavity bridge
circuit and methods of increasing bandwidth by means
of a resonant diaphragm soldered into the waveguide
arc described.
621.319.4.089.6 168
The Calibration Curves for Kohlrausch Capacitors.
G. Zickner. ([?le/\»trolec/mik, Berlin, Nov. 1918, Vol. 2,
No. 11, pp. 317-320.) Description of a parallel-plate
capacitor with variable plate distance, and discussion
of the representation of its calibration curve in cartesian
double-logarithmic or hyvperbolic coordinates, and also
of the best means for determining the error curve showmg
the departure from the exact hyperbolic law.

621.3%5.00I.4 : 621.3.015.3 169

Surge Testing of High Vacuum Tubes.—H. J. Dailey.
(Tele- I'ech, Oct. 1949, Vol. 8, No. 10, pp. 26 29..60.)
An experimental investigation with artiticially gencrated
flash-arcs. Results indicate that («) adding series
resistors in the anode circuit does not materially atfect
valve damage per flash-arc for low uas pressures, but
Jdoes reduce the tendency towards arcing, (h) shielding
the filament supports trom the anode causes prompt
failure, (¢) internal sources of gas must be minimized,
(d) initial gas pressure should be of the order 10% mm
Hg to minimize flash-arc dawmage, (e) the tlament
exposed to flash-arc should be at maximum operating
temperature, (f) the addition of a series resistor mayv
increase flash-arc damage if the valves are soft and

remain soft.

621.396.621.001.4 : 621.3.015.3 170
Transient Phenomena in Radio Receivers.—Carniol.

(See 218.)

621.306.645.37.001.4 : 621.3.016.352 : 621.3.015.3 171

Examination of Amplifier Stability by applying a
Sudden D.C. Test Voltage.- -Carniol. (See 77.)

621.397.62.001.4 : 621.396.619 172

Measuring Modulation Depths of TV Signals.— R. P.
Burr. (Tele-Tech, Sept. 1949, Vol. 8, No. 9, pp- 32-35,
-7.)  Description  of methods used and ecquipment
required, cspecially for cases where onlv a small test
signal is available. Sce also 3593 of 1947 (Buzalski).
021.317 173

Hochfrequenzmesstechnik. Book Review]—O. Zinke.
Publishers - S. Hirzel, Leipzig, 2nd edn 1947, 253 PpP-
(Llektrotechnik, Berlin, Nov. 1948, Vol 2z, No. 11,
p-x.) There are twelve main scctions dealing with
current, voltage, ficld-strength and power measurements
and with practically every tyvpe of measurement re-
quired in radio technique. “ _an extraordinarily
valuable help for every h.f. technician.”
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OTHER APPLICATIONS OF RADIO AND
ELECTRONICS

531.718.4 : 621.396.619.13 174

Measurement and Amplification of Small Displace-
ments by means of F.M.—P. Bricout & M. Boisvert.
(Rev. pén. Elect., Oct. 1949, Vol. 58, No. 10, pp. 402—
404.) An instrument is described in which small dis-
placements of the plate of a specially-contructed
capacitor in an oscillatory circuit produce frequency
variations at the mixer grid of a heptode in a Hartley
circuit. This discriminator is due to Bradlev (227 of
1947) and is relatively inscensitive to amplitude varia-
tions ; 1t operates lincarly over a large part of the scale.

Sensitivity is adjustable within wide limits; amplifica-
tion 1s above 1 o000 and relative error below 1%.
Applications of the instrument in various pressure

measurcments are noted.

534.321.9.001.8 : 539.61.08 175

Evaluation of Adhesion by Ultrasonic Vibrations.
S. Moses & R. K. Witt. (Industr. Ingng Chem., Oct.
1949, Vol. 41, No. 10, pp. 2334-2338.) A divect, quan-
titative method for measuring the adhesion of organic
coatings to both metallic and non-metallic surfaces is
described.  Longitudinal ultrasonic vibrations are
induced by an electrodynamic system in a metal cvlinder,
oune cnd of which is threaded for attachment of the sample
to be coated. The coating separates from the face of
the sample when the force required to accelerate it
exceeds the adhesion force at the interface.  The
accelerating torce is determined by the frequency and
amplitude of the vibration, and the mass and dimensions
of the film
535-247-4 176

Darkroom Light Meter.S. Becker. (Electronics,
Nov. 1949, Vol. 22, No. 11, pp. 9o—g1.) \ sensitive
photocell unit samples the light falling upon an enlarging
easel and gives the optimum exposure time directly
in seconds. Complete construction details are included.

535.61-15 : 621.385.832 177
Cathode-Ray Presentation for Infrared Spectrometer.
J. H. Jupe. (llectronics, Nov. 1949, Vol. 22, No. 11,
pp. 189..193.) Description of an instrument capable of
scanning a band of width 3 px anvwhere in the range

2-16 g, 1n a total time of about 15 sec.

539.16.08 178
Electron Mobilities in Geiger-Miiller Counters.
H. den Hartog, F. A. Muller & C. S. W, van Rooden.
{Phyvsica, 's Grav., July 1949, Vol. 15 Nos. 56, pp.

581 587, In English))

539.16.08 179

Geiger Tube Quenching Circuit for a Negative High
Voltage Supply. R. J. Watts. (Rev. sci. Instrum.,
Sept. 1949, Vol. 20, No. 9, p. 699.) A modilied Neher-
Harper circuit. The Type CK3509AX valve was selected
for a portable design ; other heater types of valve can
be used.

539.16.08 180
Speed of Operation of Geiger-Miiller Counters.
H. den Hartog. (Nucleonics, Sept. 1949, Vol. 5, No. 3,
PP- 33-47. Bibliography, p. 47.) Discussion of the
delavs caused by electron transit time, discharge develop-
ment, discharge quenching and dead-time. The work
of various authors who have attempted to explain or
measure some of the complex phenomena involved is
reviewed. The resolution of G-M counters is compared

with that of other counters.
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539.10.08 : 621.386 181

Dead-Time and Non-Linearity Characteristics of the
Geiger-Counter X-Ray Spectrometer. L. Alexander,
I, Kummer & H. P. Klug. (J. uppl. Phys., Aug. 1949,
Vol. 20, No. S, pp- 735-740.)

621.316.7.076.7 © 543.712: 676/677 182
Automatic Control of Moisture.—R. V. Coles. (Llec-
tronics, Nov. 1949, Vol. 22, No. 11, pp. 82-%6.)

Electronic equipment makes corrections proportional
to the ditierence from the desired moisture content
as material passes through a capacitive measuring

element. This tvpe of control is speciallv useful in the

textile and paper industries.

621.317.083.7 183
Electrical Telemetering.— N. A. Abbott. (ladio &

Televis. News, Radio-ILlectronic Engng Supplement,

Oct. 1949, Vol. 13, No. 4, pp.- 36..29.) Discussion of
primary detectors for the actual measurements, inter-
mediate links for transmitting the information, and
indicating or reeording umnits. A block diagram of a
typical complete telemetering svsten is included.

621.317.39 : 531.775 184

A Tachometer. —A. E. Bentield. (lrev. sci. Instrum.,
Sept. 1949, Vol. 20, No. 9, pp. 663 667.) Theorv and
operation of a simple instrument in which a d.c. eem.f.
i1s generated by means of a magnet attached to the
rotating member. A formula for the e.m.f. is given,
and the effect of varying the position and orientation
of the magnet is considered. The e.m.{. is directly
proportional to the speed of rotation, but is rather
small; possible ways of increasing it are briefly discussed.

621.317.39: 620.178.3 + 531.768 185
Modern Vibration Meters with Electrical Indication.
H. Kohler. ([iektrotechnik, Berlin, Oct. 1949, Vol. 3,
No. 10, pp. 301-310.) The physical principles of vibra-
tion and acceleration meters are considered and short
descriptions are given of a wide variety of instruments,
including capacitive, clectrodvnamic and piczoclectric
tvpes. These fall into two groups: (a) with relatively
low sensitivity for investigations dealing with machinery;
(b) with high sensitivity for use in scismologv and in
building and mining rescarch. A fuller account is given
of a piezoclectric acceleration meter with very high
sensitivity; this has a longitudinally stressed Rochelle
salt crvstal as indicating element. Results obtained

with this meter are described.

621.365.5 186
Coupling Circuits for H.F. Heating.  R. \. WWhiteman.

(Radio & Televis. News, Radio-Electronic Iingng Sup-

plement, Oct. 1949, Vol. 13, No. 4, pp. 8-11..27.) Design

of such circuits for optimum power transter and optimum

loading of the poswer stage.

621.365.54F 187

[Vacuum| Induction Furnace for High-Temperature
Ceramic Research.—P. D. Johuson. (/. Amer. ceram
Soc., Oct. 1949, Vol. 32, No. 10. pp. 316-319.) An

illustrated description. Power is supplied by a 9600-c/s
generator driven bv a go-h.p. 3-phase motor. Tempera-
tures up to 2 300 'C can be obtained by using Mo for
the susceptor and the radiation shields.
621.365.54F : 621.785.6 188
Multi-Purpose  Inductance  Hardening  Units.
(Machinery, Lond., 22nd Sept. 1949, Vol. 75, No. 1926,
Pp- 413-415))
621.365.55% 189
Temperature Behaviour in Electrically Heated Non-
homogeneous Bodies.—\V. F. Kussy. (Llektrotechnik,
Berlin, Oct. 1949, Vol. 3, No. 10, pp. 323-326.) Calcula-
tions with particular application to porcelain coil-
formers, for both short-period and continuous loading.
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©21.365.55F 1 H21.317.3.011.5 190
Dielectric Loss with Changing Temperature.—White-
head & Rueggeberg. (See 137.)

621.35.001.8 191

Electronics in War and Peace.—A\. L. Whiteley.
(Engineering, Lond., 30oth Sept. 1949, Vol. 168, No. 4366,
pp- 350-352.) Long summary of paper read beforc the
British Association.  The advantages of electronics
for war purposes are high sensitivity and high speed
of responsc. Industrial applications to welding and
printing are discussed. The development of clectronics
in industry has been slower than expected because the
installation of electronic devices often requires the
re-design of machinery and the training of operating
and maintenance stafis. The accuracy of electronic
devices is often far greater than that required. Valve
lifc must be lengthened. Electronic engineers must
have a closer understanding of the processes they hope
to improve.

621.38.001.8 : 629.13.052 192

An Electronic Pressure-Sensitive Transducer.—G. Day.
(J. sci. Imstvum., Oct. 1949, Vol. 26, No. 10, pp. 327-329.)
The applied pressure varies the interelectrode spacing
of a double-diode valve working under space-charge-
limited conditions. The resultant changes in the two
anode currents produce an out-of-balance voltage in a
bridge circuit of which the diodes form two ot the arms.
The device is primarilv designed for use as an aircraft
altimeter.

621.383.001.8 1 535.61-15

Applying the Infrared Image Converter
R. D. Washburne. (Elecironics, Nov. 1949, Vol. 22, No.
11, pp. 150..164.) Description of a British tube, Type
CRI-143, in which conversion is achieved by means of a
unitorm tield betwecen the anode and the cathode. The
image is not inverted, and the tube is much simpler than
its American counterpart. For another account see 1710
of 1948 (Pratr).

193
Tube. -

621.383.001.8 1 536.587

Light-Sensitive Cells. (Overseas Lngr, Nov. 1949,
Vol. 23, No. 265, pp. 128-129.) Applications in industry
are «iscussed, with particular reference to automatic
temperature control during welding and pre-heating
operations.

621.384.61 1% 195

Betatron Injection into Synchrotrons.— I©. Ix. Goward.
(Proc. phys. Soc., 1st Oct. 1949, Vol. 62, No. 355A, pp. 617~
631.) Factors influencing the proportion ot electrons
which mayv be trapped and accelerated in a transition
trom betatron to synchrotron operation arc discussed;
this transition is important in svnchrotron design.
Machines of various cnergies are studied; satisfactory
agreement between theory and experimental results is
obtained.

194

621.384.011.2F 196
A 30-Million Volt Synchrotron for Medical Use.-
(Nuature, Lond., 29th Oct. 1949, Vol. 164, No. 4174,
pp. 726-728.) A fuller description of the equipment

noted in 3223 of 1949 (Martin).

621.384.011.2% 197
The Dynamics of a Synchrotron with Straight Sections.
‘N. M. Blachman & E. D. Courant. (Rewv. sci. Instrum.,

Aug. 1949, Vol. 20, No. &, pp. 590-601.)

621.384.612.1F 198

The Electron Cyclotron.—\V. J. Henderson & P. A.
Redhead. (Nucleonics, Oct. 1949, Vol. 5, No. 4, pp. 60—
67.)  An cxperimental model, built by the National
Research Council of Canada, is described. Magnetic field
and applied r.f. are constant; the electron time lag per
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revolution due to the relativistic increase in mass is
made equal to an integral number of periods of the
r.f. field. This type of accelerator may have distinct
advantages over other tvpes in the cnergy region of
107-10% ¢ V.

621.3%5.833 199

Electron-Optical Shadow Method.—(7eci. Bull. wnai.
Bur. Stand., Sept. 1949, Vol. 33, No. o, pp. 106-108.)
A technique based on extensive theoretical analysis
and developed at the National Bureau of Standards by
L. L. Marton; theorctical formulae have been derived
by S. H. Lachenbruch.  An electron lens system is used
to produce a shadow image ol a fine wire mesh placed
in the path of an clectron beain. From the distortion
in the shadow pattern causced by deflection of the
electrons as they pass through the field under investiga-
tion, accurate values of field strength can be computed.
The method can be applicd to tields of very small dimen-
sions, such as the fringe fields from the small domains
of spontaneous magnetization in ferromagnetic materials.
The method is somewhat similar to the electron-optical
schlieren method, but is much better adapted to precise
determination of field intensity.

621.385.833 200
A New Type of Focusing in a Magnetic Lens Field.-
H. Slatis & K. Sieghahn. (Phys. Rev., 15th June 1949,

Vol. 75, No. 12, p. 1955.)

621.396.615 : 621-12 201
The Reciprocator. ~White & Lord. (See 66.)
PROPAGATION OF WAVES
535.42: 538.50 202

On the Diffraction of an Electromagnetic Wave
through a Plane Screen. |. W. Miles. (/. appl. Phys.,
Aug. 1949, Vol. 20, No. 8, pp. 760 771.) The screen is
assumed infinitely thin and perfectly conducting. The
difiraction problem is formulated, using generalized
cylindrical coordinates, in terms of the generalized
Fourier transtorm of the tangential electric field in the
aperture.  .\n integral equation for this transform
is obtained. The power transferred through the aperture
is calculated and expressed in a variational form ot
the Schwinger type. The significance and behaviour
of the aperture impedance is considered. Other form-
ulations of the problem, including one involving Babinet’s
principle (1335 of 1947), are discussed. The variational
formulation appears to provide a convenient link between
the results for large wavelengths for which Ravleigh’s
static methods are valid, and those for small wavelengths
where geometrical optics can be used. It appears to be
superior to the Kirchhott theorv for any assumed aper-
ture field. Sec also 18435 of 1948 (Levine & Schwinger).

535.42 : 621.396.81.029.6 203

Diffraction of High-Frequency Radio Waves around the
Earth. M. D. Rocco & J. 3. Smvth. (Proc. {nst. Radio
Imgrs, W. & E., Oct. 1949, Vol. 37, No. 10, pp. 1195
1203.) The results of height-gain measurements at
7 frequencies in the range 259 375 Mc/s for a nonoptical
path in the Gila valley, Arizona, can be adequatcly
explained by ditfraction theory alone for the lower
frequencies. Fields observed at the higher {requencies
for low terminal heights were considerably stronger than
those predicted by standard dittraction theory, cven
under metcorological conditions which were subnormal
near the ground. These strong tields had rapid varia-
tions with time but no wvariation with height. The
frequency distribution of the signal tHuctuations agrees
with a Rayvleigh distribution. Interpretation of the data
according to the waveguide theory of atmospheric
propagation (507 and 2892 of 1947) is being investigated.
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538.566 204
Transmission of Electric Waves through Wire Grids.
W. Franz. (Z. angew. Phys., June 1949, Vol. 1, No. g,
pp- 416—423.) The transmission of plane e.m. wavces
through a system of parallel grids of identical grid-
constant is calculated, assuming that the radius of the
wites is small with respect to the wavelength and to
the wire spacing.  The radiation resistances occur as
coefficients in a svstem of linear equations from which
the excitation of the individual grids and also the
transmission properties of the whole system can be
determined. Comparison with the measurements of
LEsau, Ahrens & Kebbel (2631 of 1939) shows satisfactory

agreciment.

538.560.2 : 535.13 205

The Propagation of Electromagnetic Waves through a
Stratified Medium and its WKB Approximation for
Oblique Incidence.— H. Bremmer. (Physica, 's Grav.,
Aug. 1049, Vol. 15, No. 7, pp. 593 608.) The plane-wave
solution of Maxwell’s equations for a stratified medium
is split imto a series of terms, which have a simple
phvsical meaning; the first of these terms constitutes
the WKRB approximation. By the introduction of a
convenient Hertzian vector, the original vector problem
is made scalar. The application of the saddle-point
method to the individual terms of the series leads to
simple geometric-optical approximations.

621.390.11 206

Velocity of Electromagnetic Waves.—C. [. Aslakson.
(Nature, Lond., 22nd Oct. 1949, Vol. 164, No. 4173,
pp. 711—712.) The U.s. Air Forces used shoran ex-
tensively for measuring geodetic distances of from
67 to 367 miles. The results appeared te indicate that
the velocity of e.m. waves was 299 792 km/sec. The
method of observation was to determine the minimum
of the sum of the distances between an aircraft and
two ground stations as the aircralt flew across the line
between the stations. The distances were corrected for
the velocity of radio waves bv a numerical integration
along the ray path based on nearly simultancous psvcho-
metric observations. See also 3488 of 1948 (Essen &
Gordon-Smith) and 208 below.

621.390.11 : 551.510.535 207

Some Important Results of the Geometrical-Optical
Properties of the Ionosphere. - K. Rawer. (Rev. sci.,
Paris, May/June 1948, Vol. 86, No. 3290, pp. 481—485.)
The results are presented of calculations of the paths
of raysretliected from an ionosphere layer with a parabolic
ionization distribution, the angle of projection of the
rays having any value up to go”. Curves are also given
for the ficld strength and the m.u.f. factor as a {function
of distance from the transmitter. Valucs calculated for
the radius of the zone of silence for different angles ot
projection are in good agreement with the values found
from formula (12) of Appleton & Bevnon's paper noted
in 3290 of 19;0.

621.390.11.029.64 208

The Measurement of the Velocity of Propagation of
Centimetre Radio Waves as a Function of Height above
the Earth: Part 2 — The Measurement of the Velocity
of Propagation over a Path between Ground and Aircraft
at 10 000, 20 000 and 30 000 ft.—1'. . Jones & I C.
Cornford. (Proc. Instn elect. Engrs, Part 111, Sept. 1949,
Vol. 90, No. 43, pp. 447452.) Continuation of 1441 of
1948 (Jones). Results of observations at two Oboe
ground stations are given. The most probable values
for the mean velocity of propagation between ground and
aircraft are 299 713 km's, 299 733 km s and 299 750 km/s
for aircraft heights of 1o ooo {t, 20 000 ft and 30 000 ft
respectively.
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621.396.11.029.667 209

Propagation Characteristics of Tenth-Millimetre Waves.
—R. Franz. (Radio Tech., Vienna, Aung. & Oct. 1949,
Vol. 25, Nos. 8 & 10, pp. 461464 & 381--383.) \bsorp-
tion, transmission and selective-retlection properties of
various solids for these waves are reviewed and the
quartz-lens and residual-ray methods of isolating them
are outlined.  Absorption and reflection properties of
gases and dipolar substances, and resonance phenomena
in rock salt and other materials are considered.

621.396.81 : 621.397.5 210
WDTV Field-Strength Report.——Goldsmith. (See 250.)
621.396.812 + 538.560.3 211

A Survey of Ionospheric Cross-Modulation (Wave-
Interaction or Luxembourg Effect).—I.. G. H. Huxley &
J. A Ratcliffe.  (Proc. Instn elect. ['ngrs, Part 111,
Sept. 1949, Vol. 96, No. 43. pp. 433-440.) Existing
theoretical and experimental knowledge is surveved.
The pioneer theory of Bailev & Martvn (1934 Abstracts,
p- 199 and p. 606) is restated in a form which relates
it more closelv to standard ionosphere theorv. The
experimental results are summarized in a form which
enables the magnitude of the efiect to be deduced
approximately for any pair of stations. The way in
which observations of cross-modulation can be used in
ionosphcere rescarch is outlined. See also 1767 of 1949
(Cutolo & Ferrero).

621.390.812.029.62 212
Painless Prediction of Two-Meter Band Openings.
W. F. Hoisington. (QS7, Oct. 1949, Vol. 33, No. 10,
pp- 22-25.) Several examples of long ranges for amateur
communication are correlated with the corresponding
weather maps. Long ranges are associated with areas
of high barometric pressure.  The trailing edges of such

high-pressure areas are particularly important.

621.396.812.3.029.50 213

Tropospheric Effects in Short and Medium Radio Wave
Propagation.—\V. J. G. Bevnon.  (Nature, Lond.,
22nd Oct. 1949, Vol. 164, No. 4173, p. 711.) The 1esults
obtained by Heightman (2308 of 1949) are contirmed by
measurements made in July 1945 at Loth, Sutherland,
on wavelengths between 60 and 300 m. Echo signals of
appreciable amplitude appearcd at ranges of 45 km
and 65 km. They could be identified as reflections from
mountains and were observed at all frequencies between
1 Mc/s and 5 Mc/s. Amplitude was often constant for
several minutes or even hours, but sometimes varied
by a factor of 4 or 5 to 1 in a few seconds. No well-
defined variation in mean amplitude was found.

RECEPTION

621.396.621 + 6271.397.02 214
Mass Production of Radio and Television Receivers.
M. Alixant. (Kadio tech. Dig., Edn fran¢., Aug. 1949,
Vol. 3, No. 4, pp. 197-213.) Discussion of modern
methods, from the prototvpe to the finished and tested

article.

621.396.621 215

Features of French Broadcasting Receivers for the
Season 1949-1950. ). Rousscau. (I".S.F. pour Tous,
Oct. 1949, Vol. 25, No. 252, pp. 325 328) A list is
given, with details of valves fitted in cach receiver, type
of circuit and number of stages. Only a few models
have a h.f stage preceding the frequency changer.

621.396.621 216
A 400-Mc/s Receiver Front End employing Sub-
miniature Tubes and New Miniature Tuned Circuits.
V. H. Aske. (Svlvania I'echnologist, Oct. 1949, Vol. =,
No. 4, pp. 2 5.) A new type of matched single-tuned
input circuit 1s used, with plunger-type tuning. This is
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jollowed by a double-tuned r.{. stage and a pentode-type
mixer working into a 30-Mc s i.{. stage. The i.f. circuit
is loaded with an impedance which simulates the input
loading of the i.f. valve. Design considerations and
circuit and performance details are discussed.  Gain
could be increased by reducing the bandwidth of the
r.f. valves. Results show that valves are available which
can be used satisfactorily for the awkward frequencies
between 400 and 1 000 Mc/s.

021.396.021 : 621.317.35 217

On the Energy-Spectrum of an Almcst Periodic
Succession of Pulses. G. G. Macfarlane.  (Proc. Just.
Radio FEngrs, W. ¢ L., Oct. 1949, Vol. 37, No. 10,
pp. 1139 1143.) The energy/frequency spectrum  is
discussed for (@) regularly spaced pulses whose ampli-
tudes have random oscillations about a mean value,
(b) identical pulses whose recurrence rate varies in a
random manner about a mean value. Both spectra
have two components, a line spectrum and a continuocus
spectrum. In case (a), the envelope of cach component
is proportional to the envelope of the spectrum of a
single pulsc and the spacing of the lines in the line
spectrum cquals the repetition frequency. In case (5),
the envelopes of the two spectra are not the same as
that of a single pulse, and the spacing of the lines cquals
the mean repetition frequency. Extension of the method
of calculation to other cases 1s brieflv discussed.

621.396.621.001.4 1 621.3.015.3 218
Transient Phenomena in Radio Receivers. - B. Carniol.
Tesia tech. Rep., Prague, March 1949, pp. 21-34.) For

testing the a f. part of a receiver, squarc-wave oscillations
with a relatively low tundamental frequency are used,
so that any transients will terminate within less than
half a period.  Unstable frequencies well outside the a.f.
range usefully transmitted may affect receiver per-
formance considerably. For the h.. stages, a rect
angularly modulated hf. signal s used.  Relations
between frequency characteristics, phase characteristics
and transients are discusscd Transient phenomena
occurring in tuned circuits and band-pass filters on the
sudden application of a d.c. or h.{. voltage are con-
sidered in some detail and illustrated by oscillograms
and phasc characteristics. Sec also 77 above.

H21.396.621.53 219

High Gain V.H.F. Converter. H. ©O'Hefernan.
(Short Wave Mag., Teb. 1948, Vol. 5, No. 12, pp. 720--724.)
Design, construction and component details for a
50--58-Mc’s unit of exceptional performance.  The umt
15 arranged to have extremely short r.{. wiring.  Lach
stage can be easily adjusted. \erial coupling can be
varied from the front pancl. There is similar front-panel
control of the first r.[. stage trimmer.  Transformer or
capacitive coupling is available between stages, and coils
are easily accessible. The converter is designed to work

into the common 71.6-Mc's i.{. channel of the main

receiver, and to be switched 1n when required.

621.396.021.54 220
New Reception Principle tor Superheterodynes.-

F. Toinek. (Radio Tech., Vienna, Oct. 1949, Vol. 25,
No. 10, pp. 584 586.) Description of a patented circuit
termed the ‘summadvne’. Instcad of selecting the
ditference between the signal frequency and that ol the
local oscillator as the receiver i.f., the sum of the two
frequencies is chosen. In order, therefore, to keep the
i . constant, the tuning of the local oscillator must be
lowered as that of the input circuit is raised. This is
eHected Dby using identical components for the two
circuits, with variable capacitors ganged in opposition.
The advantages of such an arrangement are enumeratoed.
\ ditterential capacitor is used for tuning in two examples
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of recciver circuits, which both use double heterodyning
and one of which has an amplificr stage for the first i.4.
Intermediate frequencies of about 2 o0oo kc/s  and
100 ke's are used.

621.306.622 221

Signal-to-Noise Ratios of Linear Detectors. 1. H.
DeLano. (Proc. Inst. Radio Iingrs, W. & E., Oct. 1949,
\ol. 37, No. 10, pp. 1120 1126) A practical approach
to the problem of obtaining the signal and noise spectra
of the output of a linear detector, given the input signal
and the input noise power spectrum. Graphical TFourier
analyses are performed since the corresponding analytical
expressions are cumbersome.  The ratio of the input
bandwidth to the centre frequency is assumed small.
Certain restrictions are assumed for the input signal:
an a.m. signal, for example, is regarded as the product of a
slowly varving envelope and a carrier-frequency sine
wave. A comparison is made with square-law detection
jor a few useful cases. The lincar detector gives a higher
output signal/noise ratio than the square-law detector
for some types of signal.

621.396.622 222

An Improved Synchronous Detector.—W. C. Michels &
E. D. Redding. (Rev. sci. lustrum., A\ug. 1949, Vol. 20,
No. 8, pp. 506-568.) The synchronous amplifier design
of Michels & Curtis (43 of 1942) has been modified to
minimize iecdback and hence to allow pre-amplification
and a sensitivity of 2 1od min/V. The instrument has
an inductive input impedance of 2MQ and a bandwidth
of 0.25 c/s at 800 ¢ /s. Its merits are cliscussed.

621.390.622 : 537.312.62 223

Detection at Radio Frequencies by Superconductivity.
J. V. Lebacqz, C. W. Clark, M. C. Wiiliams & D. H.
Andrews. (Proc. Inst. Radio Engrs, W. & L, Oct. 1949,
Vol. 37, No. 10, pp. 1147-1152.) Detection by super-
conducting CbN was studied as a function of r.i. current,
bias current and temperature. A nonlinear resistance
cffect occurs in the transition region, with specially high
values of ¢R/dJ for currents — 1 mA. This is believed
10 be due to the etfect of the magnetic field of the current
superconductivity (Silsbee hvpothesis). The observed
valies of dR/dl explain to a certain extent the observed
rectified potentials at T Mc/s, but the increasing rectifica-
tion obscerved at higher frequencies is not vet explained.
See also 2531 of 1949 (Lebacqz & Andrews).

621.306.0622 1 621.390.619.73 224

Experimental Tube for F.M. Detection. L. J. Giaco-
letto. (/:lectionics, Nov. 1949, Vol. 22, No. 11, pp. 87
8g.) -\ single-valve locked-in oscillator was used for f.m.
detection by Bradlev (227 of 1947) with a grid-controlied
multigrid valve such as Type 6547 [For optimum
performance ol this circuit, the current flowing beyond
the second grid of the valve should not affect the oscillator
circuit except through the feedback loop. In conventional
multigrid valves, the oscillator grid and the input-signal
erid are not sufficiently isolated to permit the use of a
high-impedance input circuit. To overcome this ditficulty
a valve combining beam deflection and grid control was
developed. Audio output on an early model was Tow, but
proposed design changes may increase the average output
current at least fivefold. Performance characteristics
of various [.m. detectors are compared.

621.396.622.7 225

Limiter Discriminator versus Ratio Detector.—H. K.
Alilward & R. \V. Hallows. (Radio-Llectionics, Nov.
1949, Vol. 21, No. 2, pp. 20-22.) Results of tests carried
out in Iingland indicate that () although the ditference
in noisc rejection is not great, the discriminator with a
single Hmiter has slightly better performance than the
ratio detector, (b) the discriminator with 2 limiters is
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decidedly superior to the ratio detector, particularly
when the noise level is high. Test apparatus and pro-
cedure are discussed. See also 2345 of 1948 (Maurice &
Slaughter).

621.397.82 296
The Influence of U.H.F. Allocations on Receiver
Design.—Reid. (See 255.)

STATIONS AND COMMUNICATION SYSTEMS

621.391.5 1 621.395.623.66 : 791.44 227

Inductive Prompting System.—B. H. Denney & R. J.
Carr. (Flectronics, Nov. 1949, Vol. 22, No. 11, pp. 66-69.)
A systemn which allows the producer to communicate with
actors in a film studio, and which does not interfere with
the nlm sound svstem. A modulated magnetic field is
detected and demodulated in receivers of the hearing-aid
type. Receiver leads can be made photographically
invisible or concealed under the actor’s clothing. The
receivers have neither valves nor batteries; crystal
detectors are used. Each actor wears a cotl of wire in
which a secondary current flows; the roo-kc/s transmitter,
of which circuit details are given, is connected fo a
single-turn loop which surrounds the set arca and induces
a strong r.{. field at all points within the arca.

621.390.1 : 621.390.931 228

Radio Communications Services : Parts 2-4.—(FM-
TV, July, Sept. & Oct. 1949. Vol. g, Nos. 7, 9 & 10,
pp. 18-21, 45, 21-24, 30, & 21-23.) Part 1: 2907 of 1949.
621.396.619 229

Neglected Outphasing System of Modulation.—\W. H.
Hartman. (CQ, Oct. 1949, Vol. 5, No. 10, pp. 18-26..68.)
Theory, design and constructional details ot a pracrical
transmitter using this form of modulation, which
combines all the advantages ot high-level modulation
of a class-C amplifier with the economics of low-level
systems. Sec also 85 of 1936 (Chireix).

621.396.610.16 230
A Method of Asymmetrical Pulse Duration Modulation.

—~R. ]. Watts. (Rev. sci. Iustrum., Aug. 1949, Vol. 20,
No. », pp. 622 623.)
621.390.65 621.396.931/.932 231

Review of the Applications of V.H.F. Radio Com-
munications. —E. W. Northrop. (G.L£.C. J., Oct. 1949,
Vol. 16, No. 4, pp. 184-196.) Discussion of tvpical equip-
ment both for mobile and for point-to-point communica-
tion, choice of headquarters site, aerial height, optimum
power and frequency, etc.

621.396.712 232

The “‘New Look?’ at KTBS.--(Broadcast News,
Sept. 1949, No. 56, pp. 40—-45.) General description of
facilities available, with photographs of studios, control

room etc.

621.390.931 233

The Planning of ¢ Business-Radio ’ Services at Very
High Frequencies. (Proc. Inustu elect. Lngrs, Part III,
Sept. 1949, Vol. 96, No. 43, pp. 381-382.) Report on
I.E.E. Radio Section discussion meeting. Two main
types of service are considered: (a) an ecxtension of
the ordinary telephone service to mobile units, (b) an
exclusive service for the various mobile units within
one organization, such as a taxi company.

621.390.97 234

25 Years Broadcasting in Austria. -W. Fiichsel.
(Radio Tech., Vienna, Oct. 1949, Vol. 25, No. 10, pp. 576~
58%0.) A review of developments at the R.AV.AG.
station, Vienna. The 120-kW transmitter installed in
1932 on the Bisamberg, the roo-kW Graz-Doht trans-
mitter and low-power transmitters in Kiarnten and
Steiermark are mentioned. Subscribers now number over
1 200 000.

A8
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621-526 235

Servomechanisms and Modern Physics.— R. Moch.
(Radio tech. Dig., Edn frang., June & Aug. 1949, Vol 3,
Nos. 3& 4, pp. 133145 & 235-240..252.) The construc
tion and operation of servomechanisms is studied and also
the electronic or c¢lectromechanical calculating elements
which can be incorporated in such devices, including
ditterentiators, integrators and apparatus for other tvpes
of mathematical operations.  Various examples of the
application of servomechanisms are briefly described;
these include process control, stabilization (as in the
atomic clock’ of the National Bureau of Standards)
and calculating machines.

621-526 236

Design Equations for Servomechanisms.—13. Parzen.
(Llect. Commun., Sept. 1949, Vol. 26, No. 3. pp. 249
256.) Reprinted from the book noted in 265 below.
Fundamental quantities, and relations between them
are derived for linear lumped-constant servomechanisms;
positioning  systems  using  electronic  and  electro-
mechanical devices are considered in more detail
General theory and its application to typical positioning
systems are discussed. Performance and stability criteria
are briclv mentioned. See also 232 of 1949 (James,
Nichols & Phillips).

621-526 237

Magnetic Fluid Clutch in Servo Applications. G. IR
Nelson. (Llectronics, Nov. 1949, Vol. 22, No. 11, pp.
100—-103.) Report on experience obtained with various
iron-disk rotor designs running in a mixture of oil and
powdered iron which solidifies when a magnetic field is
applied. Such clutch units are useful in servomechanisms
at natural frequencies below 30 ¢/s.

621.3.076.7 : 621.3.016.1 238

Torque and Speed Regulation with the Electronic
Amplidyne.  J. L. Dutcher.  (fidect. Mfg, N.Y., July
1948, Vol. 42, No. 1, pp. 84-8g..158.) Principles of the
amplidyne, which differs from a conventional generator
only in having an extra pair of short-circuited brushes,
are discussed. Circuit diagrams showing its use for
various applications are included.

621.3.077.2/.3 239

The Amplidyne Generator — Its Performance and
Design.—NM. S. Hotfenberg., (Trans. S. Afr. Iust. elect.
Engrs, Aug. 1949, Vol. 4o, Part 8, pp. 175-188. Discus-
sion, pp. 188-191.) Discussion of: (a) the desirability ot
high amplification and low time constant in control
apparatus, (/) the cross-tield principle of operation of
the amplidvne, its steady-state operation on d.c., and
the etfect of varving the compensation of the output
stage, (¢) the transient and steady-state response to
a.c. signals of both perfectly and impertectly com-
pensated machines, (d) the cffects of rocking the brushes
and chording the armature windings, (¢) two tvpes of
stator construction, (f) the use of an output cocthcient
as an aid to design, (g) the effect ot field form factor on the
average flux density, and of quadrature current on speci-
fic clectric loading, (%) variation of power-amplification
ratio with number of cyceles, (7) the magnetic circuit and
comnurtation, (7) the calculation of leakage tluxes and
stage inductances.

621.314.6 1 621.315.59 240

Semiconductor Rectifiers. (Llect. [ingng, N.Y., Oct.
1949, Vol. 68, No. 10, pp. 865-872.) Long summary,
compiled by S. J. Angello, of 4 papers read at an A LE.E.
symposium on ‘ Electrical Propertics of Semiconductors
and the Transistor’, namely:—Theory of Rectification,
by F. Scitz. Boundary Layvers in Rectitiers, by H. Y. Fan.
Noise in Semiconducting Contacts, by P. H. Miiler, Jr.
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AfComparison between the Schottky Rectifier Theory
and Mecasurements upon Cuprous Oxide Cells, by S. J.
Angello.
621.314.603

High Inverse Voltage

241
Germanium Rectifiers. —S.

Benzer. (] appl. Phyvs, Aug. 1949, Vol. 20, No. 8,
pp. 804-815.) Current/voltage characteristics were
determined for various point-contact Ge rectifiers.

Inverse voltages of several hundred volts were observed ;
a reproducible negative differential-resistance region
occurs in the inverse characteristic. The metal used for
the point contact has little eftect; the ettects of impurities,
surface treatment, temperature and contact pressure
are discussed. Contact between two Ge crystals is also
considered.
621.314.03 242
The Characteristics and Applications of Metal Recti-
fiers.—P. \. Goodver. (Tvans. S. Afr. Inst. elect. Ingrs,
July 1949, Vol. 40, Part 7, pp. 147-172.) The charac-
teristics of Se rectifiers arc brietlv described, and applica-
tions arc considered fullv. The relative merits of Se and
Cu,O rectitiers are discussed.
621.314.07 243
Thoriated Tungsten Filaments in Rectifiers. 7. J.
Atlee. ([llect. Engng, N.Y., Oct. 1949, Vol. 65, No. 10,
p. 863.) Summary only. .\ thoriated tungsten filament
can have an emission ctticiency of 30—40 mA/\W at an
operating temperature of 1 8002 200 K with a life of
2 000 hr; it is thus superior to a pure tungsten tilament.
An account is given of the development of a very small
25-W rectifier for use in an X-ray application requiring
a maximum of 110 kV and 250 mA from a full-wave
bridge rectifier with 4 rectifier valves. Loss of emission
by positive-ion bombardment 1s prevented by a new
method of applving adequate getter. A new seasoning
process prevents the deposit of thorium on the anode
and glass.
621.316.722.1 244
Operation of Voltage-Stabilizing Elements with Current-
Stabilized Supplies.—]. J. Gilvarry & D. F. Rutland.
(Rev. sci. Instrum., Sept. 1049, Vol. 20, No. 9, pp.
633-637.) The performance parameters are determined.
The range-regulation factor Q is defined and suggested
as a figure of merit.  Ndvantages of a current-stabilized
power supply for voltage stabilization under varving
load conditions are emphasized. Stability criteria for
the case when the stabilizing element has a negative-
resistance characteristic are given. and also a graphical
analvsis for the case ol nonlinear elements. The special
case of voltage-reference tubes is discussed, with experi-
mental results.
621.396.68 245
Variable Frequency Power Supply. L. B. Steinberg.
(Elect. Mfg, N.Y., Mav 1949, Vol. 43, No. 5, pp. 100--102.)
Design details of a single-phase parallel inverter, using
hydrogen thyratrons Type 5C22, which has an output
of several Lkilowatts. The output frequency can be
adjusted between 60 and g5oooc/s. Performance data
are discussed.
621.316.7.004.5 : 621.38 246
Maintenance Manual of Electronic Control. | Book
Review]—R. . Miller (Ed.). Publishers: McGraw-Hill,
New York, 1949, 304 pp., $4.50. (Electronics, Nov.
1949, Vol. 22, No. 11, pp. 235-236.) Based on a series
of articles published in FElectrical Construction and
Maintenance on the installation and service of electronic
equipment. ‘“ The book should be a valuable aid to
any cngineer, maintenance man or technician who is
involved in any way with timing relavs, time-delay
relays, photoelectric relavs, clectronic motror control,
welding control, furnace temperature control and
mercury-arc rectitiers.”’
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TELEVISION AND PHOTOTELEGRAPHY

621.397.331.2 247

The Image Isocon — An Experimental Television
Pickup Tube based on the Scattering of Low Velocity
Electrons.— P. K. Weimer. (KRCA Rev., Sept. 1949,
Vol. 10, No. 3, pp. 366-386.) A description of a new
method of generating the video signal by introducing
additional helical motion into the primary becam and
collecting the electrons not retlected specularly to give
an output signal of polarity opposite to that of the
maximum current in the light. This results in (a) an
improved signal noise ratio in the darker parts of the
picture, (b) freedom from spurious signals caused by
multiplier dynode spots, an advantage which offsets
the slightly superior resolution of the image orthicon.
Closer tolerances in component design are required.
The task of the operating crew is more exacting and the
time lag is more objectionable than in the case of the
image orthicon. Applications of the techniques used in
the isocon are suggested for colour television and for
image-storage tubes.

621.397.5 248
How RCA’s Color TV Works.——F. W. Engstrom.
(FM-TV, Oct. 1949, Vol. g, No. 10, pp. I11-13..30.)
The principles of the system were discussed in 3297 of
1947 and 572 of 1948. Improvements have been added
which make possible the transmission of a high-definition
colour picture in a 6-Mc’s channel. Present receivers
need no modification to receive these colour transinis
sions in monochrome. A block diagram of the broad-
casting station is included and discussed. Sec also
Electronics, Nov. 1949, Vol. 22, No. 11, pp. 122..139.
621.397.5 : 535.88 1 791.45 249

Theater Television Today. J. E. McCoy & vH. P.
Warner. (J. Soc. Moi. Picl. Engrs, Oct. 1949, Vol. 53,

No. 4, pp. 321-3350.)

621.397.5 : 621.396.81 ) 250
* WDTV Field-Strength Report. -T. T. Goldsmith, Jr.
(FM-TV, Sept. 1949, Vol. 9, No. 9. pp. 1513, 30

Field-strength measurements for a hilly path radiating
from Pittsburgh are tabulated, shown graphically, and
compared with those expected from the results given in
the Ad Hoc Committee’s report (3524 of 1949).

621.307.5(437) , 251
Television in Czechoslovakia. - ]. Havelka. (Tesla
tech. Rep., Prague, March 1949, pp. 2-3.) Post-war

work has hitherto onlyv been possible in laboratories.
Only locally-produced equipment is used; this includes
a kinescope with a flat square front. 625 lines,
25 frames/sec and negative modulation are used; picture
and sound transmission arc separate.

621.397.62 | 621.396.021 252
Mass Production of Radio and Television Receivers.

Alixant. (See 214.)

621.397.62 253
New Television Receiver without Transformers.

Design with Interchangeable Units. —R. Aschen. (7.S.I.

pour Tous, Oct. 1049, Vol. 25, No. 252, pp. 329-330.)
Continuation of 2658 of 1949. Full details are given
of the sound receiver, which uses two Type-UFgt
pentodes as h.f. amplifier and grid detector respectively,
and a Type-UL41 pentode for the output stage.
Sensitivityv is of the order of 200-300 x\" for 50 mW in
the loudspeaker.

621.397.62 : 621.335 254
Radio-Frequency Performance of some Receiving
Valves in Television Circuits.-— R. M. Cohen. (/tadio-
tronics, Julv/Aug. 1949, No. 138, pp. 58-63.) Reprint.

See 2071 of 1948.
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621.397.6453 255
Stagger-Tuned Television Amplifiers.—\. Easton.
(Radio tech. Dig., Edn frang., Junc 1949, Vol. 3, No. 3,

Pp- 147-152.) French version of 1344 of 1949.
621.397.7 256
WBAL-TV Channel 11, Baltimore. \V. C. Barcham.

(Broadcast News, Sept. 1949, No. 50, pp. 72--80.) General
lescription of facilities available, with photographs of
studios, control room, ¢tc.,, and map showing coverage.

621.397.8 257
TV Reception below Line of Sight. k. 13. McGregor.
(Electronics, Nov. 1949, Vol. 22, No. 11, pp. 72 76.)

Signals were received at a point 92 miles from the
transmitter and 2 ooo it below the line of sight, with
the aid of an 18-¢lement acrial array, a cascode pre-
amplifier (3061 of r1948) at the aerial and special i.f.
amplifier stages and sweep circuits.  Signals  were
received  whenever  the transmitter was operating.
About 30% of the time, the picture was satisfactory.
Sometimes it remaimed consistently good all the evening.
Sometimes it was good by day and poor by night, more
often vice versa. Some [requency-selective reception

was noted.  No correlation between reception and
weather could be found.
621.397.82 258

The Influence of U.H.F. Allocations on Receiver
Design.— ). . Reid.  (Proc. Inst. Radio Engrs, W. & L2,
Oct. 1949, Vol. 37, No. 10, pp. 1179 11871.) \dded
protection of receivers from local oscillator radiation
can be obtained by alternate channel assignments and
receiver 1.4, standardization.  \dditional protection
from image interference can be given by having the
picture-signal station scparated by 4/2 times  the
distance between stations on adjacent channels, and
co-channel stations separated by double this distance.
41.25 Mes 1s suggested as the optimum i.f. for joint
v.h.f u.h.f. usage.

TRANSMISSION

621.396.01 1 621.396.662
A New Type of V.H.F. Tank Design. (See 79.)

621.396.619.23 260

Rectifier Modulators with Frequency-Selective Termina-
tions. - D. G. Tucker. (Proc. Instn elect. Lngrs. Part 111,
Scpt. 1949, Vol. 96, No. 43, pp. 422428} A simple
method is given for determining the performance of such
a modulator provided that the terminating impedance
is resistive, zero ov infinite at all significant frequencies.
Cases likelv to be useful or unavoidable in practice are
worked out for the ring, Cowan (shunt-tvpe) and series
modulators.  Optimum terminating  resistances and
minimum insertion losses are tabulated in terms of the
rectifier ratio and geometric-mean resistance.

VALVES AND THERMIONICS

621.385 1 021.306.0645 261
Operation of Qutput Valves in High-Power Public-
Address Amplifiers. Bezladnov. (See 75.)

259

Parker.

621.385 : 621.397.62 262
Radio-Frequency Performance of some Receiving

Valves in Television Circuits.—R. M. Cohen. (Radio-

fronics, Julv'Aug. 1949, No. 138, pp. 58-63.) Reprint.

See 2971 of 1948.

621.355.007.4 : 021.3.015.3 263
Surge Testing of High Vacuum Tubes. —Daileyv. (See

16g.)

621.335.029.63 64 : 621.317.755 264
Traveling-Wave Oscilloscope. - |. R. Picrce. (Llec-

tronics, Nov. 1939, Vol. 22, No. 11, pp. 97-99.) The

\.20

1 000-V oscilloscope here described was developed
specially for laboratorv examination of short recurrent

pulses. Response is almost fat from o to 500 Mc's.
Input impedance is 75Q. A peak-to-peak signal of
0.37 V gives a pattern 1o trace-widths high, which is

viewed through a microscope.  Good vertical detlection
sensitivity is obtained by means of a travelling-wave

deflection  syvstem, without transit-time bandwidth
limitations. The essentials of the oscilloscope are
illustrated and discussed.

621.385.032.21 : 621.317.39 1 530.5 265

On a New Method of Measuring the Temperature of a
Thermionic Cathode.—P. Gandin & R. Champeix.
(C. R. 4cad. Sci., Paris, 12th Sept. 1949, Vol. 229, No. 11,
PP- 545-547.) By difterentiation of the expression for
the anode current [/ in terms of the saturation current,
negative voltage of the anode, and cathode temperature
I', the following formula is derived: 7 11 6oop/,
where p is the differential resistance of the cathode
anode space in ohms, / is in amperes and 7T in absolute
degrees. A simple measurement circuit is described;
this makes use of a transformer whose secondary
provides two equal voltages of opposite phase. These
voltages should be less than o.or V. One voltage 1s
applied to cathode and anode, a varnable d.c. voltage
and a galvanometer being included in the cathode
lead; the other voltage feeds a standard resistor, one
terminal of which is connected to the anode. A null
indicator is connected in the lcad common to the two
branches. Irrors in determining T should not exceed
Results obtained by this method will be given in
a later paper.

o
D07

621.385.032.212 1 681.142 266
Polycathode Glow Tube for Counters and Calculators.
J. J. Lamb & J. A. Brustman. (FElectronics. Nov.

1949, Vol. 22, No. 11, pp. 92-96.) A cold-cathode
neon-filled discharge tube whose basket-shaped anode
has 30 narrow slots. Cathode fingers, 1n staguered sets
of 10, are located so as to line up with the anode scg-
ments, the gap being o.0z20in. The 1oth finger of one
set is separate from the remainder and is used for
numerical carrving. The initial potential difference
between anode and cathodes is such that a discharge
takes place between only one of the cathode fingers
and the anode when a potential exceeding the break-
down voltage is applied. The residual ionization around
this finger favours the formation of the next discharge
at the adjacent finger of another cathode ring when that
ring is energized. The tube is capable of operation at
rates up to 10° per sec and can be adapted to decade
counting circuits with rates exceeding 16 0oo per sec.

621.385.832: 535.371.07 : 621.396.9 267
Radar Screens.— B. de la Pinsonie. (Bull. Soc. frang.
Elect., Oct. 1949, Vol. 9, No. 97, pp. 532 -342.) The

mechanism of tuorescence and phosphorescence is
discussed, the characteristics of screens specially adapted
for radar presentation are considered and suitable
methods  for measuring the various characteristics
are described, with experimental results, both tor
ordinarv radar screens and for the skiatron type.

MISCELLANEOUS

621.396 268
Reference Data for Radio Engineers. [Book Review!
Publishers : Federal Telephone and Radio Corporation,
New York, 3rd edn 1949, 672 pp.. $3.75. ([Flect.
Commun., Sept. 1949. Vol. 26, No. 3, p. 242.) Material
in the second edition (sce 1301 of 1947) has been expanded
and new material added, doubling the size. Sce also
236 above.
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ACOUSTICS AND AUDIO FREQUENCIES
534:321.9 269
Ultrasonics: A Briet Survey. J. H. Jupc. (Electron
Engng, Nov. 1949, Vol. 21, No. 201, pp. 422 423. Biblio-
graphy, pp. 423-424.)

534.75 270

Speech Communication under Conditions of Deafness

or Loud Noise. W. G. Radley. (Proc. Instn elect.

Lngrs, Part 1, Nov. 1949, Vol. 96, No. 102, pp. 312-313.)

lecusmon on 2690 of 1948,

534.78 271
The Sonograph: Elements and Principles. . Drevfus-

Graf.  (Schweiz. Avch. angew. Wiss. Tech., Dec. 1943,

Vol. 14, No. 12, pp. 353-3062. In French.) Description

of an instrument which transforins cach sound into a
group of electrical pulses and then into mechanical
motions characterizing certain elements of the sound.
It can transform speech into writing and mav have wide
application in hnguistic investigations.

531.851 1 021.395.813 272

Measuring Turntable Speed Fluctuations. 1. W. Berth-
Jones.  (Wireless World, Dec. 1949, Vol. 55, No. 12,
PP 471-474.) Tluctuations of the order of o.0r°, must
be detected. An a.f. oscillator is used which generates
a tone of known frequency, constant within less than
0.01%. This tone is fed through the recording channel
to the cutter head, which is mounted in position on the
recording lathe to be tested. A pickup is mounted so
that it will track the groove cut by the recording head,
at a distance of a few inches behind it. The output of the
pickup is amplihed and matched in level with a second
output obtained from the recording channel. If these
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oulputs are adjusted to be in phase initially, thev can
be combined to have zero resultant at constant turntable
speed; small variations in this speed cause the resultant
to have an amplitude dependent on the change in speed
The method can be adapted to magnetic as well as disk
recording. Sensitivity can be adjusted by varving the
oscillator frequency.

621.395.625 273
The Development of Mobile Recording Technique.
M. ). L. Pulling. (£3.B.C. Quart.,, Oct. 1939, Vol. 4,
No. 3, pp. 179-192.) Description of various tvpes of
apparatus used by the British Broadeasting Corporation
since 1930, notably the Tvpe-Cequipment which operated
from two 6-V accumulators i series and could be carried
in a private car, and the Midget Disk Recorder which
weighs 35 Ib complete. Magnetic recorders have not so
far been used much; they have marked advantages for
recording sporting events where important incidents occur
infrequently and unexpectedly. Problems of organiza-
tion and possible future improvements are discussed.

Secalso 11 of 1949.

621.395.625.2 1 621.3906.97 274

Reproduction from Disks and Records for Broad-
casting. J. \\. Godfrev. (/3.8.C. Quart.,, Oct. 19409,
Vol. 4, No. 3, pp. 170-175.) VNariations in recording
standards and n reprodrcing  devices, particularly
playback ncedles, make 1t ditficult to obtain consistency
in quality and signal noise ratio. A\ reasonable compromise
is possible 10 light-weight pickups and a standardized
sapphire-tipped  repro fucing stvlus are used, and it
selective cqualization is used in reproducing circuits.
The etfects of varations i plavback time, in the linear
speed of the groove, in recording characteristic, and in
needle and groove radius are considered separately.

681.85: 621.317.616F 275

The Variable-Disk-Speed Method of Measuring the
Frequency Characteristics of Pick-Ups.—1>. k. Terry.
(B.I3.C. Quayi., Oct. 19509, Vol. 4, No. 3, pp. 176178
\ test disk has a single band of recorded tone, and
its speed of rotation 1s varied ina 4 : 1 range. .\ portion
of the pickup frequency-response curve is thus obtained,
which can casilv be joined to similar portions at other
frequencics.  Although the response of a pickup cannot
be fully defined in a simple manner, this method gives
adequate information for practical purposes without
requiring calibrated test disks.

AERIALS AND TRANSMISSION LINES
621.315.212 : 621.397.5 276
London-Birmingham Television Cable.—I1. Stanesby
& W K Weston. (Lilect. Commun., Sept. 1049, Vol. 20,
No. 3, pp. 186 200.) Reprint. Sec 1279 and 1857 ol 1949.
621.315.65 277

Notes on a Coaxial Line Bead. -D. W. Dcterson.
(Proc. Inst. Radio Engrs, W. & E., Nov. 1949, Vol. 37
No. 11, p. 1294.) Comment on 13582 of 1949 (Cornes).
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021.392.261 278

Electromagnetic Waves in Metal Tubes.— k. Honer-
jager. (FIAT Review of German Science, 19391946
Electrowics, incl. Fundamental Iwassion Phenomena,
Part 2, 1948, pp. 31-44. In German.) A concise treatment
of the propagation of E-, H-, and l.ccher-tvpe waves,
which arc grouped under the term * line waves " {T.eitungs-
wellen).  The principal formulae for the propagation
constants for waveguides of rectangular or circular
cross-scction and for concentric cables are summarized.
The excitation of line waves by electric or magnctic
dipoles, and their reflection, refraction and dilfraction,
are also considered. References to over 30 articles and
reviews published in Germany are given.

621.392.207 : 621.3.09 279

The Propagation of Electromagnetic Waves in a
cylindrical] Tube containing a Coaxial D.C. Discharge.
P. Rosen. (J. appl. Phyvs., Sept. 1949, Vol. 20, No. 9,
pp. 868 877.) The boundary-value problem 1s solved.
Olim’s law is assumed to hold for the a.c.: this has been
verified theoretically for the case where the a.c. field is
small compared with the d.c. teld. " Curves which
give the rclationship between the complex propagation
constant, y, and the complex diclectric coeft gient,
K./, have been computed for the solution in which the
TEM mode of the coaxial line is approached as I
becomes infinite.”’

021.302.201 : 621.396.662 280

Corrections to the Attenuation Constants of Piston
Attenuators.— ]. Brown. (Proc. Instn elecl. Ewngrs,
Part 111, Now. 1949, Vol. g6, No. 44, pp. 491-495.)
The modes existing in a circular waveguide with walls
of finite conductivity are investigated and the effect
of an oxide layer on the inner surface of the attenuator
is considered. Expressions are derived for the correc-
tions to the attenuation constant, which are of importance
in the case of H modes when an accuracy within 1 part in
rotis desired

621.306.07 -+ 621.315.14 281

Antennas and Open-Wire Lines: Part 1 — Theory and
Summary of Measurements. 1. King. (/. appl. Phvs.
Sept. 1949, Vol. 20, No. 9, pp. 832 850} The apparent
impedance of an acrial as a load on an open-wire trans-
mission line may be determined from the theoretical
impedance of the isolated aerial if the transmission line
end-etects and the coupling between the line and the
acrial are represented by an inductance in scries and a
capacitance in parallel with the aerial. The inductive
eitects are small, while the capacitive effects mav be
large, so that the general variation of the apparent aerial
impedance, with various types of transmission line and
methods of connection, mav he derived by deterimining
the effect of a lumped positive or negative capacitance in
parallel with the isolated acrial.  Curves are given
showing the good agrecment obtained between the
experimental and theoretical results. Part 2, 309 below.

621.390.07 282

Aerials. — K. Franz. (FIAT Review of Gerinan Science
1939 1946  Llectronics, incl. Fundamenial ILmission
Phenomena, Part 2, 1948, pp. 65 89. In German,)
Discussion of the propertics of dipole, long-wire, and
parabolic aerials, slot and dielectric radiators, and of
various measurement methods, with references to 20
relevant papers.

621.396.67 283

The Influence of Conductor Size on the Properties of
Helical Beam Antennas.— T. L. Tice & ]J. D. Kraus.
(Proc. Inst. Radio Ingrs, W. & E., Nov. 1949, Vol. 37,
No. 11, p. 1296.) Results of measurements on three
helices of identical construction, except for conductor
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diameter, indicate that the frequency range of the
beam mode is only slightly aitected by conductor dia-
meter. See also 306 and 1860 of 1949 (Kraus).

621.396.67 : 538.506.2 284
The Magnetic Dipole in a Stratified Atmosphere.
G. Eckart. (Onde éleci., Oct. 1939, Vol. 29, No. 271,
pp. 378 381.) The c.m. ficld is determined for a dipole
in a frec atmosphere whose diclectric constant is a
lincar function of the 2 coordinate. The case of such an
atmosphere above a plane earth is also considered. The

physical interpretation of the resudts 1s discussed.

021.396.67 : 551.510.535 285

Impedance Characteristics of Some Experimental
Broad-Band Antennas for Vertical Incidence Ionosphere
Sounding. —H. N. Cones. (Bur. Stund. |. Ies., July 1049,
Vol. 43, No. 1, pp. 71-78.) Results of measurements of
the modulus of mput impedance of a number of non-
resonant aerials over a continuous {requency range from
I to 23 Mc/s arc shown graphically and discussed. The
aerials are compared with each other from the standpoint
of untlormity of impedance over the frequency range.
I'he use ol multiple-wire construction to lower the average
input impedance, to minimize impedance variations,
and to increase radiation efficiency is considered.

621.396.67 : 029.135 286

Suppressed Aircrait Aerials. G. IE. Beck. (Wireless
World, Dec. 1949, Vol. 55, No. 12, pp. 168 470.) Drag is
reduced by using (a) the whole aircraft as an aerial,
excitation being provided bv a small coil in the root
ot the wing, (b) rod or loop aerials buried in a portion
of the wing or fusclage, any drag-producing cavities being
tilled in with a woven-glass type of diclectric, (c) slot
acrials. Fach of these methods 1s bricfy doscussed. See
also 1335 of rg47 (Booker) and 2457 of 1948 (Johnson).
021.390.671 287

Gain of Aerial Systems.—]. Brown. (Wireless Lngr,
Dec. 1949, Vol. 26, No. 315, pp. 40g--410.) When an
aperture ol given size 1s used as an end-fire radiator
instead of as a broad-side radiator. only the normal
increase in gain is realized which occurs when a radiator
is situated at the surface of a perfect reflector. This
increase is less than that predicted by Bell (3057 of
1949), because the field strength near the plane ol the
aperture is not zero, at any rate in the direction of the
beam.

621.390.671 288

Input Impedance of Wide-Angle Conical Antennas Fed
by a Coaxial Line.—C. H. Papas & R. King. (Proc. Iust.
Radio I'ngrs, W. & E., Nov. 1949, Vol. 37, No. 11,
pp. 1209 1271.) Such impedances have been computed
for scveral flare angles; certain auxiliary functions
arc shown graphically.

621.3960.671 : 621.317.336 289
Antennas and Open-Wire Lines: Part 2 — Measure-
ments on Two-Wire Lines.— Tomivasu. (See 399.)

621.390.677 290

Analysis of the Metal-Strip Delay Structure for Micre-
wave Lenses.—S. B. Cohn. (/. appl. Phys., Oct. 1949,
Vol. 20, No. 10, p. 1or1.) Addendum to 2147 of 1949.

621.390.079.4 291

Open-Wire Line for F.M. —]. W. Ecklin. (Electronucs,
Nov. 1949, Vol. 22, No. 11, pp. 80--8r.)  Two 0-gauge
wires, spaced 6-in. apart, were used for connecting a
10-k\W transmitter to a high-gain acrial at the top of a
240-ft tower. Matching was effected at cach end of
the line by means of a bazooka, which is essentially
a 1:1 transformer {or taking care of the balanced-to
unbalanced to ground conditions, tozether with a A4
coaxial impedance-matching sec.ion. This arrangement
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is cheaper and more efficient than a comparable coaxial
feeder and is substantiallv unafiected by the weather.
Construction and installation details are discussed.

CIRCUITS AND CIRCUIT ELEMENTS

62r.3.012.3 292

“ G * Curves in Tube Circuit Design. I<. A. Pullen.
(Tele-Tech, July & Aug. 1949, Vol. 8, Nos. 7 & 8, pp.
3436 & 3335, 59.) Curves and abacs for the deter-
mination of dyvnamic operating characteristics of valve
circuits directlv and for cvaluation of distortion. Ap-
plications to various amplifier and oscillator circuits
are discussed.

621.3.016.352 293
A Generalization of Nyquist’s Stability Criteria.
A. Vazsonvi. (]. appl. Phys., Sept. 1949, Vol. 20,

No. 9, pp. 863 867.) A new tvpe ol diagram is devel-
oped, from which the lower limits of the ‘damping
ratios © can be determined, and hence the degree of
stability of svstems characterized by ordinary linear
dirfferential equations. See also 294 Dbelow.

621.3.016.352 294
A Generalization of Nyquist’s Stability Criteria.-
S. |. Mason. (J. appl. Phvs., Sept. 1949, Vol. 20,
No. 9, p. %67.) Comment on 293 above. An alter
native method of O-determination is described in which

the ordinary Nvquist diagram is used.

621.3.018.83% 295

R-Q Factor. W. W. Harman. (Proc. Tasl. Radio
Engrs, W. & E., Nov. 1949, Vol. 37, No. 11, p. 1205.)
The relation between the ( of an clectrical resonator
and its resonance or shiunt resistance R can be written
in the form R {0 w,C, where 0 <~ 1. 'The
R O factor { is a measure of how efiectively the clectric
ficld in the resonator 1s concentrated in the capacitance.

621.314.2.045 :621.3.011.4 296

Winding Capacitance. N. H. Crowhurst. (/:lectronic
Iingng, Nov. 1949, Vol 21, No. 2071, pp. 4I7-421, 431.)
Discussion of winding capacitance for interleaved or
random-wound multilaver a.f. transformers, chokes
etc. Charts are given for determining distributed,
interwinding or winding-to-screen capacitance.  Prac-
tical examples are considercd.

621.314.26 : 621.396.6.15.371 297

Frequency Changers and Amplifiers with Constant
Gain. - D. G. Tucker. (Proc. [nst. Radio I-ngrs, W.
& ., Nov. 1949, Vol. 37, No. 11, pp. 1324-1327.)
A method of applving negative feedback to a {requency
changer by using a similar irequency changer in the
{cedback path is described. J{ the reduction of conver-
sion gain due to the feedback is adjusted to 6 db, equal
changes of - 2 db in cach frequency changer only alter
the overall conversion gain by —o.r dh. \ typical
pentode circuit is described. Nounlincar distortionis
reduced bv the feedback. The application ol the prin-
ciple to stable-gain linear amplifiers is discussed;
constancy of gain compares favourably with that of
conventional feedback systems, but the conditions for
linearitv are more dithcult to realize.

298
Part 2

621.314.37

Barkhausen Noise and Magnetic Amplifiers:
— Analysis of the Noise.—]. A. Krumhansl & R. T.
Beyer. (/. appl. Phys., June 1949, Vol. 2o, No. 6,
pp. 582-586.) The Barkhausen noise is calculated tor
ferromagnetic cores by a method similar to that used
for analvsing the shot effcct. The signal/noise ratio
of a typical amplifier circuit is calculated and compared
with the measured value. Part 1: 2730 of 1949.
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621.3714.3F 299
On the No-Load Characteristics of a Transductor.
K. Kithnert & M. Delattre. (C. R. Acad. Sei., Pans,

17th Oct. 1949, Vol. 229, No. 106, pp. 7571 753.)
621.316.8 200
Fixed Resistors for use in Communication Equip-

ment. 1>. R. Courscy. (Proc. Justn clect.  Iingrs,
Part 1T, Nov. 1949, Vol. 96, No. 44, p- 432.) Discussion
on 2735 of 1949.

621.316.8 301

Resistors tor Deposited-Circuit Techniques.—W. R.
Conway. (Electronic I-ngng, Nov. 1949, Vol. o1,
No. 261, pp. 403408.) Charts are given from which
the dimensions ol a rectangular film resistor of given
wattage can be determined in terms of the aspect ratio.
The case of fractional electrodes 1s also considered.

621.310.86 302

Investigations on Carbon-Layer Resistors. . Schulze
& D. Bender.  (Llektroiechnik, Bevlin, Oct. 1947, Vol. 1,
No. 4. pp. 97 105.) A short gencral discussion of
methods of production, properties, and methods  of
measurement, with experimental curves showing the
dependence of the resistance on age, temperature,
humidity, and loading.

621.316.86 303
Negative Temperature Coefficient Resistors.- (Philips
tech. Conumnn., Aust., 1049, Nos. 2/3, Pp. 35 39.)

The resistors consist of mixed crvstals of I¢;04 and

other spinels, such as MgALO, and Zn,ThO,. Proper-
ties and applications are discussed.
621.318.572:021.306.1 304

Electronic Diversity Switching.—fl. V. Griffiths &
R. W. Bayliff. (Ilireless World, Nov. & Dec. 1949,
Vol. 55, Nos. 11 & 12, pp. 414418 & 486-488.) The
previous diversity switching system (1878 of 1949)
required Type EFR valves. Since these valves are
no longer in production and no other tvpe is available
with a similar low ratio ol screen to anode current, a
modified dual-diversity switch nsing perferred types of
valve was designed.  This makes some simplification
of the prototype triple-diversity system possible.
Advantages over combined diversity systems are dis-
cussed.

621.392 305
Network Theorem. E. 1. Wigan. (Wureless gy,
Dec. 1949, Vol. 26, No. 315, p. 409.)  The theorem

enunciated is derived very simply from the basic equa
tions which define the properties ol a quadripole. It
states that the ratio between the output open-circuit
voltage and the input voltage is identically equal
to the ratio of the output short-circuit current to the
input current, the dircction of transmission of power
through the network being reversed in the second case.
An example of the application of the theorem is given.

621.302 306
A Note on Thévenin’s Theorem.—(//ectrician, 4th
Nov. 1949, Vol. 143, No. 3725, pp. 473 147+4) A

simple prool, based on Kirchhoil's laws.

621.392 : 517.512.2 307

Application of Fourier Transforms to Variable-Fre-
quency Circuit Analysis.—A. G. Clavier. (Proc. Inst.
Radio Eners, W. & L., Nov. 1939, Vol. 37, No. 11,
pp. 1287-1290.) The behaviour of passive circuits is
studied for the case where {.m. is applied to the driving
force. The output current or voltage is expressed in
the form of a convolution intesral, which can lead cither
to the expansion of Carson & Fry (464 of 1938) or pre-
ferably to that of van der Pol (2310 of 1946); the latter
is expressed in terms of the values el the transfer im-
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pedance or admittance for the instantaneous frequency,
and its derivatives. Convergence conditions are dis-
cussed. The particular case of broad-band f.m. line
discriminators, for which the convolution integral can
be expressed in terms ¢f known functions, is considered.
See also 1860 of 1943.

621.392 : 621.385.3 308

The Application of Power Series to the Solution of
Non-Linear Circuit Problems. —A. . Gillies. (Proc.
Tusin elect. ngrs, Part I11, Nov. 1949, Vol. 96, No. 44,
pp- 453-475.) Discussion of circuit problems in which
a triode is associated with any kind of linear network;
Carson’s power series solution for a triode circuit can
be cxtended to cover such cases. See also 3825 of
1945 (Tucker) and 2740 of 1948 (Cartwright).

Part 1: Triode Circuit with Negative Feedback. The
reduction of nonlinear distortion in an amplifier by
means of negative feedback is discussed. Conditions
of stability are derived. The powcer-series solution
remains convergent even when the circuit is regenera-
tive, failing completelv only at the point of critical
regencration. When the crcuit is unstable and an
c.md. of nearly the natural frequency is applied, the
solution represents an unstable oscillation, but when
the frequency of the applied e.m.f. is not near the
resonance frequency, the solution represents a stable
forced oscillation if the amplitude is sufficiently large.

Part 2: The Free Oscillations of a Regenerative Triode
Circuit. A single complex cquation determines the
frequency of oscillation and the amplitude of the fun-
damental; the complex amplitudes of the harmonics
are cxpressed by power scries. .\ particular circuit
1s considered in detail.

Part 3: The Forced Oscillations of a Regenerative
Triode Circuit. The conditions for synchronization
and {or the suppression of the free oscillation are dis-
cussed, and also the asymmetry of the resonance curves.
The analysis is extended to harmonic and subhar-
monic resonance, and the mechanism by which the
various eliects are produced is explained.

621.392 : 021.396.619.13 309
The Solution of Steady-State Problems in F.M.
B. Gold.  (Proc. Inst. Radio Engrs, W. ¢ I2., Nov. 1949,
Vol. 37, No. 11, pp. 1264-1269.) A method is described
for deriving a polvnomial approximation to the admit-
tance of a given network.  The degree of the polynomial
depends on the ratio of the width of the sideband
spectrum  to the bandwidth of the network. This
polynomual approximation can be used with advantage
when the sideband method is impracticable and the
quasi-steadyv-state method invalid; it enables the output
wave to be expressed in terms of the derivatives of the

mput wave.

If the range of approximation coincides with the part
of the spectrum of the input wave that is not negligible,
and if the approximating function is derived from a set
of orthogonal polynomials, a practical method for
solving steadv-state f.m. problems can be cstablishedt.
The validity of this method is investigated and examples
are included.

621.392.5 310

Delay Networks having Maximally Flat Frequency
Characteristics.—\V. E. Thomson. (Proc. Insin elect.
Fngrs, Part 111, Nov. 1949, Vol. 96, No. 44, pp. 487-490.)
A lumped-constant equivalent of a transmission line
can be obtained in general in the form of a symmetrical
lattice, 1n which the series and lattice arms are inverse
and approximate respectively to the short-circuit and
open-circuit impedances of half the line. One such
set of approximations can be derived from the infinite
ladder networks (Cauer’s canonical form) equivalent to
these impedances.
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“These approximations produce all-pass constant
impedance networks (dissipation being  neglected)
in which the delayv is maximally flat in the sense that
the first 2m-1 derivatives of the delayv with respect
to frequency are zero at the origin; w is an integer
expressing the order of the approximation.’

621.392.52 311
A Generalized Formula for Recurrent Filters.
M. C. Pease. (Proc. lust. Radio Engis, W. & I,

Nov. 1949, Vol. 37, No. 11, p. 1293.) A generalizaticn
of the formula given by Fano & Lawson (695 of 1948).

621.392.52 312

Impedance Transformations in Four-Element Band-
Pass Filters.—R. O. Rowlands. (Proc. Insi. Radio
Engrs, W. E., Nov. 1949, Vol. 37, No. 11, pp. 1337
1340.) By using a different type ol basic section for
constructing the filter, a similar transformation to
that described by Beleviteh (3818 of 1947) can be achieved
with slightly greater economy, both in particular cases
and in the general case.

621.392.6 313

Theory of 2n-Pole Networks.— R. Feldtkeller. (FI4T
Review of German Science, 1939-1946, LElectronics,
el Fundamental nussion Phenomena, Part 2, 1948,
pp. 91—-102. In German.) Gencral review, with ref-
erences to 56 relevant German papers. A note is
added by N. T. Ming with reference to unpublished
work, from papers left by W. Cauer, on (a) the practical
calculation of reactance, bridge, and recurrent quadri-
poles for given characteristics, (b) the design of filters
with prescribed minimum damping curve in the blocking
region, (¢) the design of amplifiers with oscillatory-
circuit coupling and with prescribed amplitude charac-
teristics, (d) the calculation of h.f. amplifiers with rela-
tively narrow pass-band.

621.395.645.37 : 027.395.44 314
Transmitting Amplifier for the K2 Carrier System.
H. C. Fleming. (Bell Lab. Rec., Nov. 1949, Vol. 27,
No. 171, pp. 391—-393.) The line amplifiers for this system
have thermistor control that keeps their output approxi-
mately constant. The amplifier at the transmitting
terminal must therefore have a constant output, how-
ever many channels are in use. This is achieved by using
the amplifier also as a 60-kc/s oscillator; its 6o-kc/s
output is varied so that the combined output, consisting
of voice sidebands plus 6o-c/s signal, remains nearly
constant.  The method is explained with the aid of

circuit diagrams.

021.396.020.657 315

Millimetre Waves: A General Survey.—A. . Lines.
(T.R.L. ]., July 1949, pp. 1—20.) Discussion of: (a) the
behaviour of the kivstron and the rising-sun magnetron
at mm A, (b} other possible tyvpes of mm-wave generator,
(¢) atmospheric absorption, (d) the hobbing technique
for anode construction, (¢) possible methods of increasing
resonator size or resonator separation, (f) tunable
reflex klystrons for A 8—gmm, (g) frequency in-
stability, (4) techniques for constructing small wave-
guides, (i) techniques for propagation in larger wave-
guides, () optical methods of transmission, (&) reception
technique, for which the crystal valve and reflex klvstron
local oscillator, with a balanced mixer, are essential,
(/) methods of measurement.

621.390.011.1 621.392.52 316
Resonance Curves from Tables of Functions, and Some
Simplifications in the Theory of Electrical Filters.
H. Nitz. (Irequenz, Aug. 1949, Vol. 3, No. 8, pp.
237-244.) Simple sceries and parallel oscillatory circuits
are considered and expressions are derived for their
apparent  impedance. By suitable transformations
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these expressions are put into a form which enables both
branches of the resonance curve to be determined
divectly from tables of functions. Essential simplifica-
tion of known formulae for filter characteristics results
{rom similar transformations, including the transforma-
tion of hyperbolic functions into a form scarcely used
hitherto. These transformations give an appreciably
better insight into the functional behaviour of many
characteristics and in conjunction  with Hayashi’s
tables of functions reduce the time required for numerical
computations. The methods are applied to T and
IT flters of general form and to the simplification of
certain quadripole formulae. The functions used are
tabulated.

621.3906.011.1 317

Frequency Contours for Microwave Oscillator with
Resonant Load.— M. S. Whecler. (Proc. lust. Radio
Lngrs, W. ¢~ E., Nov. 1949, Veol. 37. No. 1}, pp. 1332
1336.) Discussion of a mnethod of representing {requency
and power relations in an oscillator couplec through a
transmission line to a frequency-sensitive load.  The
method is applied to the case of a reactance valve
coupled to a magnetron, and a solution is obtained,
making certain  simplifving assumptions. .\ morc
general mcethod, not requiring these assumptions, is
then developed and used to determine the limiting

conditions for the appearance of [requency dis-
continuities in the characteristics.
621.396.611.3 318

Theory of Systems with Transmission-Line Coupling.-
\. Weisstloch. (FIAL Review of German Science,
1934 -1946;  FElectronics, incl. Fundamentai Fmission
Phenomena, Yart 2, 1948, pp. 103-119. In German.)
Discussion with special reference to 4-pole and 6-pole
devices for decimetre and centimetre waves. 35 relevant
German papers are noted.

319
(FIAT Review of
Ilectronics, incl. Funda-
1948, PP 44-45.
references to 28

621.3906.611.4

Cavity Resonators.—R. Miiller.
Gevman Science, 1939—1946;
mental mission Phenowena, Part 2,
In German.) A short review, with
relevant German papers.

621.306.611.4 320

Theory of Cavity-Resonator Systems. G. Goubau.
(F1A4T Review of German Sclence, 1939-1946; Elec-
tronics, incl. Fundamental {Sniission Dhenomena, Part 2,
1048, pp. 120-126. In German.) Short discussion of
the coupling theory developed by Dahlke, the cavity
resonator being regarded as a quasi-stationary oscillatory

circuit, and an outline of the 2n-pole theory developed
by Goubau.
621.300.611.4 321

On the Experimental Determination of the Resonance
Resistance of E.M. Cavities. - F. Borgnis. (Helv. phys.
4cta, 15th Oct. 1949, Vol. 22, No. 3, pp. 555573, In
German.)  Various gencral methods available for the
determination of resonance resistance, using microwave
technique, are discussed and applied to cavity resonators,
for which the e.m. field in certain regions, te which the
resonance resistance is related, can be regarded as cither
homogencous or rotationally symmetrical. The necessary
theoretical relationships  are derived; experimental
investigations for A 14 cm on resonators of ditferent
shapes confirm the suitability and the accuracy of the
methods considered.

621.396.6011.4 :621.384.611.2F 322

Quarter-Wavelength Coaxial-Line Resonators for Beta-
tron-Started Synchrotrons. —Goward, Wilkins, Holmes &
Watson. (See 430.)
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621.306.615 323

Design of Nonlinear Sine-Wave Oscillators by the
Moving-Axis Method. -]. Abelé.  (Awnn. Phys., Paris,
Nov./Dec. 1948, Vol. 3, pp. 655 679.) The amplitude
of an oscillation represented by a differential equation
of the second or higher order is defined as the locus of
the maxima of a family of oscillations.  This definttion
is applied to a lincar oscillator, and a geometrical con-
struction for determining the amplitude is described.
This is extended to a certain class of nonlinear oscillators
which are capable of steady-state oscillations that are
rivorously sinusoidal; such oscillators include thosc with
amplitude control. Sce also 25235 of 1946.

621.396.615 324

Phase-Shift Oscillator.—\V. C. Vaughan. (Wireless
I:ngr, Dec. 1949, Vol. 20, No. 315, pp. 39f 399.) An
examination of the mechanism of three- and four-mesh
phase-shifting networks.  The condition considered s
that of steady oscillation, assuming that («) oscillations
can be initiated, (b) the waveform is sinusoidal, (¢) the
load resistance is substantially less than the input
impedance of the network. Trom simple derivations of
the values of voltage and current for each component in
the network, three tables are compiled: (a) formulac
for the frequency at which 180" phase reversal occurs,
and the corresponding relations which define the voltage
loss in a four-mesh network as cach shunt and series
impedance is varied in turn, (b) corresponding formulae
for a threc-mesh network, (¢) the voltage and current
formulac for a uniform three-mesh phasc-advancing
network. See also 1298 ol 1943 (Dawe).

621.390.615 325
A Variable Phase-Shift Frequency-Modulated Oscil-
lator.— Q. E. De Lange. (Proc. Inst. Radio Engrs,
W. & E., Nov. 1949, Vol. 37, No. 11, pp. 1328-1330.)
The theory of operation is discussed for an oscillator
consisting of a broad-band amplitier whose output is
fed Dack to the input through a phasc-shitting circuit.
The instantancous frequency is controlled by the phase
shift. The frequency deviation is dircctly proportional
to the instantaneous amplitude of the madulating signal
and substantially independent of the modulation
frequency. A practical 63-Mc s circuit is described.
326
H. Chang & V. C.
wW. & I-, Nov.

621.390.615

The Reactance-Tube Oscillator.-
Rideout. (Proc. [Iust. Radio Lwugrs,
1949, Vol. 37, No. 11, pp. 1330-1331.) A single-valve
combination of a capacitive or inductive reactance-
valve circuit and an oscillator circuit. The capacitive
type is similar to the Hartley oscillator and the inductive
to the Colpitts oscillator. A lincar frequency grid-
voltage relation and constant output amplitude can be
obtained over a range of more than 59, around centre fre-
quencies in the range 1-4 Mc s.

621.340.015.17 327

The Blocking Oscillator as a Variable-Frequency
Source. L. Fleming. (Proc. Inst. Radio Engrs, W. & L,
Nov. 19409, Vol. 37, No. 11, p. 1293.) A blocking oscil-
lator can be used instead of the positive-bias multi-
vibrator described by Bertram (1884 of 1948) to trans-
formm variations of a d.c. voltage into variations in the
irequency of a sub-carrier.

627.396.615.17 : 621.317.755 328

The Integration Method of Linearizing Exponential
Waveforms. - A. W. Keen. (]. Bril. Instn IRadio Engrs,
Nov. 1949, Vol. 9. No. 11, pp. 414-423.) The exponential
response of the simple CRR integrator to a step voltage
differs from linearity by an error voltage proportional
to the integral of the exponential output. Three methods
of nearly cancelling this error voltage by means ol an
additional CR integrating circuit are given. Lach
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corrected network has an LR equivalent and may be

arranged for voltage or current excitation. Practical
arrangements are discussed for (a) lincar sawtooth

voltage generation, (b) waveform linearization in time-
base voltage amplifiers, (¢) linear sawtooth current
generation, as in television reception timebases. In
case (c), split deflecting coils are used.

621.396.645 329
Valve Amplifiers for Decimetre Waves.—\V. Biirck.
(FIAT Review of German Science, 1939-1946; Flec-
tronics, incl. Fundamental Ewmission Phenomenu, Part 2,
1948, pp. 1-11. In German.) The special valve and
circait problems for dm-a apparatus are discussed and
an illustrated description is given of a 3-stage amplifier
tor A 50 cm. This uses disk valves. Tvpe LLDtz, and
tubular tank circuits, and has a power amplification of
about 10 per stage. Another amplifier, using two push-
pull Type-LVy pentodes and with a power amplitication
of 3-4 per stage and a bandwidth of about 8 Mc/s, is
mentioned.  Development of valves of the ceramic-disk
tvpe enabled amplitiers to be constructed with a tuning
range of 48 53 ¢m, a bandwidth of about 1 Mc/s and
overall power amplification ol about 400 for 2 stages.

621.3430.045 330

Various Types of Amplifier. -K. Schénhammer.
(FIAT Review of German Science, 1139-1946; Llec-
tronics, tncl. Pundamental Ewmission Phenomena, Part 2,
1948, pp. 12-19. In German.)) Brief discussion, with
references to 64 papers published in Cermany, of
mvestigations on d.c. amplification, broad-band ampliti-
cation, gain limits, linearity, feedback, and on amplifiers
for voice-frequency and carrier-frequency telephony, for
the transmission of speech and music, and for measure-
ment purposes.

621.390.645 331

A New Wide-Band Amplifier Circuit.—R. Aschen.
(I".S.I. pouwr Tous, Nov. 1949, Vol. 25, No. 253, PP-
349-352.) The principles and constrnction are described
of an aperiodic amplifier with a remarkably linear gain
curve from 25c¢'s to above 10 Mcs. The two valves
used are Tvpes EF42 and EL4 1, which give a gain of 20.
The valves have a common load resistor and strong
negative feedback from one anodce to the other. Followed
by a sensitive detector using a double triode, Type
ECC40, and giving full-scale deflection on a 100-pA
meter for an applied voltage of 230 m\’, the amplifier
constitutes an aperiodic monitor with many practical
applications.

621.390.045 332
Distributed Amplification.—T. Sdarkany. (/’roc. Inust.

Radio Engrs, W. & E., Nov. 1949, Vol. 37, No. 11,

p- 1294.) Comment on 3375 of 1948 (Ginzton et al).

621.396.045 333

Amplification of E.M. Waves by Interaction between
Electron Beams under the Influence of Crossed Electric
and Magnetic Fields.—R. Warnecke, O. Dochler &
W. Kleen. (C. I. Acad. Sci., Paris, 10th Oct. 1949,
Vol. 229, No. 15, pp. 709-710.) Increased amplification
can be obtained by an arrangement such that the
electrons move in a direction normal to the directions
of the crossed fields. A plane structure is here con-
sidered in which there are two narrow parallel heams
between parallel electrodes; a formula is derived for the
complex propagation constant. The expression for the
imaginary part of this constant mav explain certain
phenomena associated with magnetrons.

621.396.6435 : 537.311.33 : 621.315.59 334

Some Circuit Aspects of the Transistor. —R. M. KRvder
& R. J. Kircher. (Bell Svst. tech. ., Julv 1949, Vol. 28,

A 26

No. 3, pp. 367400.) \n analysis of the type-A transistor
as an active quadripole is given and the equivalent
circuits for single-stage and cascade amplifiers are
discussed in relation to gain, stability and termination.
Gains of 15-20 db per stage can be realized and examina-
tion of the dependence of the [requency response on
collector voltage and point spacing shows that useful
gain is possible at frequencies up to 10 Mc's. Large-
signal operation 1s discussed with reference to the power
output and the distortion in amplifiers and oscillators;
power transistors giving outputs of 200-600 mW are
described.

Over the frequency range 20-20 000 ¢'s the noise pow-
er per unit bandwidth is proportional to (frequency) 11
and appears to be a mixture of smooth and impulse
noise.  The noise factor at 1 000 ¢ s is about 60 db.

621.396.645.029.3 335
High-Quality Amplifier: New Version: Parts 2-4.
D. T. N. Williamson. (Wireless World, Oct.—Dec. 1949,
Vol. 55, Nos. 10-12, pp. 365369, 423 427 & 477-479.)
Design details of tone controls, auxiliary gramophone
circuits, and a complete tone-compensation and filter
unit, with the circuit ol a receiver for use in districts
where the spacing between the carrier {requencies of the
principal local transmitters is of the order of 200 kc's.
Part 1: 3101 of 1949. Sec also 70 of January (Sarser &

Sprinkle).

621.396.045.30 : 621.385 336
Secondary Emission Tubes in Wideband Amplifiers.-
N. F. Moody & G. ]J. R. McLusky. (Wireless Enar,
Dec. 1049, Vol. 26, No. 315, pp. j10-411.) Push-pull
output can be obtained from a single valve, by fitting
appropriate loads in series with both dynode and anode.
The application of this principle to the Tvpe-LLFP6o
valves of an amplitiecr with distributed amplification is
bricHy considered. Secalso 3375 of 1948 (GGinzton et al.).

621.396.602 : 621.392.267 337
Magnetically Controlled Wave-Guide Attenuators.
T. Miller. (J. appl. Phvs., Sept. 1949, Vol. 20, No. 9,
pp. 878-883.) Discussion of experiments on the power
loss in a waveguide filled with varwous iron powders,
and the variations duc to an external magnetic field
applied cither parallel or perpendicular to the magnetic
component of the e.m. wave in the guide. Elects are
observed which may be due to ferromagnetic resonance.
2\ theoretical formula for the power loss of low-con-

ductivity powders is developed and comparcd with

experimental results.

6271.306.69 338
Circuit Components for V.H.F.—H. Meinke. (FIAT

Review of German Science, 1939-1946; Flecivonics, incl.
Fundawental Limission Phenomena, Part 2, 1948, pp.
48-64. In German.) Reflection-free elements of uni-
form transmission lines and waveguides, transformers,
connections hetween conductors of ditterent types (such

as balanced and unbalanced lines or concentric and
parallel twin conductors), reHection-free terminating
impedors, voltage dividers, chokes and  resonance

circuits are considered.
German publications.

References are given to 68

621.397.643 339
Cathode Neutralization ot Video Amplifiers..—]. M.

Miller, Jr. (Proc. Inst. Radio Engrs, W. & E., Nov. 1949,

Vol. 37, No. 11, p. 1345.) Addendum to 3393 of 1949.

021.318.2 340

Permanent Magnets. Book Review ! F.G.Spreadbury.
Publishers: Pitman & Sons, Ltd, London, 280 pp., 35s.
(Wireless Engr, Dec. 1049, Vol. 26, No. 315, p. 4I1.)
A well-written, up-to-date and comprehensive work
covering fundamental theory, materials, circuit design,
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applications, measurements ctc. The treatment of the
subjects 15 concise and appropriately mathematical or
descriptive.

621.318.4 | 621.3714.2 » 341
Einfiihrung in die Theorie der Spulen und Ubertrager
mit Eisenblechkernen (Introduction to the Theory of
Coils and Transformers with Laminated-Iron Cores).
Book Review  R. Leldtkeller. Publishers: S. Hirzel
Verlag, Stuttgart, 2nd edn. Part 5, 190 pp.. 10.50 DDM.
Part 2, 130 pp., 8 DM. Part 3, 65 pp., 4 DM. (Wireless
Iingr, Dec. 1949, Vol. 26, No. 315, pp. gr1—412.) The
second edition, revised and extended, of one of a series
ol monographs dealing with telegraphy and telephony.
It treats the subject both mathematically and from the
practical point of view for the telecommunications
engineer. The three parts deal with (@) coils, (b) trans-
formers, (¢) design data. *“ The book 1s . . . a valuable
addition to the available information on this subject.’

621.392 : 51 342
The Mathematics of Circuit Analysis. Book Review
Guillemin.  (See 389.)
GENERAL PHYSICS
530.12: 53718 537.122 343

Special Relativity and the Electron. —\V. W. Harman.
(Proc. Inst. Radio Lngrs, W /2., Nov. 1949, Vol. 37,
No. 11, pp. 13083-1314.) An elementary paper. intended
to introduce the subject ““in a manner attractive to the
engineer’’. Sce also 82 of January (Kiibler.)

535-412 344

Study of Interference Fringes in the Neighbourhood
of Caustics. -1°. Durand. (d#nn. Phvs., Puaris, Nov./Dec.
1948, Vol. 3, pp. 621-636.) The interference fringes near
the caustic of a concave spherical mirror inclined at
45 to an incident beam ot parailel rays is considered.
The intensitics in the system of fringes are calculated
bv geometrical optics and the interterences by Huyghens’
principle; results are veritied experimentally.

535.42 345
On the General Laws of Diffraction. Critical Review.
G. Toraldo di Francia. (Rev. d'Optique, Nov. 1940, Vol.
28, No. 11, pp. 597-611.) Ditficulties encountered in
the practical application of various classic theories are
discussced. DiHerent expressions for Huvghens’ principle
are considered; that ot Luneberg appears to be most
suitable for present-day applications. Lunecberg has
chosen a single-laver and double-laver distribution on
the surface of integration which difers from that of
Helmholtz and Kirchhotf. The principle of inverse imter-
ference, which is related to Huyghens’ principle, is used
to explain (@) the existence of evanescent waves, (b)
transmission and total reflection phenomena, (c) diffrac-
tion of non-planar incident waves by grids, (4) a thermo-

dynamic conception of diftraction.

535.8 346

On the Corrector Plates of Schmidt Cameras.—E. H.
Linfoot & 1. Woll. (/. opt. Soc. Amer., Sept. 1949, Vol
39, No. g, pp. 752-750.) Discussion of the design of the
aspherical surface of a Schmidt corrector so as to obtain
optimum performance, in an agreed scnse, over the
field talken as a whole.

535.8 347

On the Optics of the Schmidt Camera.—E. H. Linloot.
(Mon. Not. R. astr. Soc., 1949, Vol. 109, No. 3, pp- 279~
297.) A fifth-order aberration function is derived
for the ordinary Schmidt camera. Colour correction is
also considered and a proof is given of J. G. Baker’s
formulac for the first three coelficients in the aspheric
plate profile ol a system with minimized axial colour-
spreads (Proc. Awmer. phi. Soc., 1940, Vol. 82, pp.
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323-338%). Aberration functions are used to design a
modified system in which the monochromatic aberrations
are balanced over a finite field, and the performance of
this system is compared with that of the ordinary Schmidt
camera by means of spot diagrams.”’

537.213 517.504.4 348
The Application of Non-Integral Legendre Functions
to Potential Problems. —Hall. (See 384.)

537.311.4 1 621.315.59 349

On the Theory of the A.C. Impedance of a Contact
Rectifier.—]. Bardeen. (Bell Syst. fech. J., July 1949,
Vol. 28, No. 3, pp. 428-434.) \n extension of Dilworth’s
(d.c. analvsis (2769 of 1948) to the a.c. case, leading to the
usual equivalent circuit (IR and C in parallel, with Ry
in series) which was discussed by Spenke in an carher
comprchensive analvsis (532 of 1942). R and C may
depend upon the d.c. tflowing and also on frequency,
hecause ol the cfiect of ionic drilt.

537.311.5 + 537.312.6 350

Distribution of Temperature and Current in Cylindrical
Bodies.— C. I'. Muckenhoupt. (/. appl. Phys., Oct. 1949,
Vol. 20, No. 10, pp. 039-942.) These distributions depend
not onlv on skin etfect but also on the variation of
resistivity with temperature. Since the resistivity change
is 347, for every 1o C rise in temperature for metals,
and greater for insulators, its etfect can be appreciable.
A complete solution for the steady state 1s given.

537.525 1 621.396.61 351

Relaxation Oscillations in Discharge Tubes: Application
to the Study of discharge Ignition. ). Moussiegt.
(Ann. Phys., PParis, Sept./Oct. 1949, Vol 4, pp- 593 070.)
A detailed investigation is described of the phenomena
associated with intermittent discharges in a commercial
neon tube with twisted stranded clectrodes lying along
the axis, their free ends being about 3 mm gpart. The
critical capacitance value for the production of relaxa-
tion oscillations and the conditions during the relaxation
cycle are particularly considered. Previous thcories
of the intermittent discharge are discussed and a theor
is developed which involves a time constant for the
ignition period, assuming an exponential law.  This
theory is confirmed for the discharge tube with axial
electrodes. 1°or other types, with ditlerent electrode
structures, the theory certainly holds good in some
cases. Values of the ignition time constant, determined
from measurements of current maxima, are given.

8.5 352
The Induction of Electric Current in Non-Uniform
Thin Sheets and Shells. —\. T. Price. (Quarl. J. Mech.
appl. Math., Sept. 1949, Vol. 2z, Part 3, pp. 283-310.)
Ceneral equations are obtained for the induction ol
electric currents, in any thin-sheet distribution of
conducting material, by periodic or aperiodic tfields.
Methods of solving these cquations are considered,
with special reference to plane sheets and spherical shells.

535.5.41 353
On the Theory of the Eddy-Current Anomaly.
R. Feldtkeller. (Frequenz, \ug. 1949, Vol. 3, No. 8,
pp. 229-237.) Any explanation of this anomaly for
ordinary transformer sheet must take account of the
effect of variation of the initial permeability and of
the doubling of the field strength from the surface to the

middle of the material.

53

538.56.029.64 1 5331.0¢1 354

Torque and Angular Momentum of Centimetre Electro-
magnetic Waves.  N. Carrara. (Nafure, Lond., 19th
Nov. 1949, Vol. 164, No. j177, pp. 882 884.) When a
plane circularly polarized e.m. wave is absorbed by a
screen at right angles to the direction of propagation, it
exerts a mechanical torque S/w per numt surface, where

A.27



S is the Poynting vector and w/2x is the frequency. Beth
(2151 of 1936) measured this torque for light waves:
a method of measuring it for centimetre waves is here
discussed.  Results are in qualitative agreement with
theorv; the fact that circularly polarized waves possess
angular momentum is established.

355

The Fundamentals of Electromagnetism. Book
Review—E. G. Cullwick. Publishers: Cambridge Uni-
versity Press, 2nd edn, 327 pp., 18s. (Wireless Ener,
Dec. 1949, Vol. 26, No. 315, pp. 383-38;.) For comment
on first edition sce 4764 of 1939 and 1260 of 1940.

538.3

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA

523.72+523.8541523.53] : 621.396.822 356

Radio Astronomy.-—]. S. Hev. (Nature, Loud., 12th
Nov. 1949. Vol. 164, No. 4176, pp. 815 81 7-) Reportona
British Association meeting at which recent progress
was reviewed.  Summarics are included of: (a) a paper by
1. S. Hey describing investigations undertaken by the
Army Operational Research Group on r.f. emission from
sunspots and solar flares, (b) a paper by F. G. Smith on
recent investigations at the Cavendish Laboratory,
Cambridge, on galactic r.i. radiation, (c) a paper by A. C.
B. T.ovell on recent rescarch in meteor astronomy at the
University of Manchester by means of radio rcflection
or radar methods.

523.75 357
The Emission of Radiation from Flares.— R. G.
Giovanelli.  (Mon. Not. R. astr. Soc., 1949, Vol. 10g,

No. 3, pp. 337 342) “ An extension of recent theories
of the emission and absorption of radiation indicates that
the temperature in a tyvpical tlare is 2 109 deg. W
and the electron concentration is -~ 1013 per ce.”

5351.510.535 : 621.3.087 4 358

A Single-Band 0 -20-Mc/s Ionosphere Recorder
embodying some New Techniques. Wadlev. (See 392.)
557.510.535:621.306.1T 359

Thermal Expansion of Ionospheric Layer and Tem-
porary Morning Disappearance of Radio Signals.
Banerjee & Singh. (See 440.)

551.576:621.3906.9 360
Application of Radar Equipment to Storm Location in
South East Asia. —Lutkin & Chisholm. (See 362.)

551.594.6 : 627.390.821

Atmospherics.—H. Siedentopf. (FJAT Review of
German Science, 19391946 flectronics, incl. Funda-
menlal Iission Phenomena, Part 2, 1948, pp. 167177,
In German)  Short discussion of different types, their
relation to weather conditions, and {heir seasonal varia-
tions.

361

LOCATION AND AIDS TO NAVIGATION

021.306.9 : 551.576 362

Application of Radar Equipment to Storm Location in
South East Asia. I. E. Lutkin & ]. Chisholm. (7.F.E.
/.. July 1949, pp. 21-30.) The American 10-KW 3-cm
radar Type AN/APS-15 was fitted in a vehicle, with a
30-in. scanner mounted on the roof, at each of 7 Roval
Air Force meteorological stations. Plan presentation of
clouds within 50 miles was obtained, though response was
reduced at extreme range when there was rain near the
observing station.  On Singapore Island, an AM.E.S.
Type 13 radar was installed; this 500-k\\" 10-cm sct -has
a narrow beam in the vertical plane which sweeps over
25 in elevation. Maximum range was 1350 miles: cloud
responses and permanent echoes could he distinguished.
The general nature of storm clouds in this region and of

A28

their radar responses is discussed.  There was good
correlation hetween cloud reports bv pilots or irom
local meteorological stations and those given by the
cquipments; the radar information both incrcased the
forecaster’s knowledge of atmospheric processes and was
of immediate practical value for short-term forecasts for
aviation.

621.396.93 363
Direction Finding.—P. v. Handel. (FI47T Review of
German Science, 1939-1946; Electvonics, incl. Fundu

mental Emission Phenomena, Part 2, 1948, pp. 173183,
In German.) The term ‘ direction finding ’ is used in the
wider sense to include bearing and distance measure-
ments with h{. waves. Small-hase arrangements, in
which the hase length is small compared with A, are first
considered, then large-hase svstems and finally methods of
distance measurement. References are given to 33
relevant German publications.

621.390.03 364

Some Relations between Speed of Indication, Bandwidth,
and Signal-to-Random-Noise Ratio in Radio Navigation
and Direction Finding. H. Busignies & M. Dishal.
(I-lect. Comurin., Sept. 1949, Vol. 26, No. 3, Pp. 228-242))
Reprint.  See 2232 of 1949.

621.396.933 : 621.300.619.16 365
Pulse-Multiplex System for Distance-Measuring Equip-
ment (DME).—C. J. Hirsch. (Proc. Inst. Radio Ingrs,
W. & L., Nov. 1949, Vol. 37, No. 11, pp. 1236 1242.)
Distance from a ground transponder beacon is dcter-
mined by measuring the time interval between sending an
interrogator pulse and receiving the reply. Traffic
among scveral beacons with overlapping service areas
can be handled by frequency and pulse-pair coding
arrangements so that cach signal consists of a pulse
pair of distinctive spacing, of the order of 10 25 pus.
Circuits are described which recognize signals having
only onc such spacing. The equipment described is for
52 channels, but the same method could be used for
100 channels.  See also 102 of January (Burgmann).

MATERIALS AND SUBSIDIARY TECHNIQUES

531.788 366

McLeod-Type Alloy-Filled Vacuum Gauge. —]. Grosz-
kowski. (Nature, Lond., igth Nov. 19449, Vol. 164, No.
4177, pp- S56-387.) Certain disadvantages associated
with the Hg-filled Mcl.cod gauge can be avoided if Hg
is replaced by an casily fused allov, such as that com-
prising 27¢% Pb, 13 °,Sn, 50", Biand 10, Cd; the eflects
of this change on gauge design are discussed.

535-37 367

Dielectric Changes in Phosphors containing more than
One Activator. - G. F. J. Garlick & A. F. Gibson. (Proc.
phvs. Soc., 15t Nov. 1949, Vol. 62, No. 3597, pp. 731-736.)
Measurements of these dielectric changes are discussed.
Assuming that the changes are due to clectron trapping,
information regarding the nature of the traps and their
apparent association with luminescence centresisderived.

535:37:535.01-15 368
The Rise in Brightness of Infra-Red-Sensitive Phosphors.
R. C. Herman « C. F. Meyer. (/. opt. Soc. Awmwer.,

Sept. 1949, Vol 39, No. o, pp. 729 731.) ‘A pheno-
menological theory of infra-red-sensitive phosphors is
given which assumes the cxistence of two types of
luminescent centers in order to account for the so-called
“inertia " effects in the rise of brightness. The equations
describing the electron transfer processes have been
integrated and show under certain conditions a verv
rapid initial rise in brightness followed by a relatively
slow attainment of the maximum.  The cffect of varving
the intensity of the stimulating infra-red radiation is
discussed.’
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535.60-15:535.215 369
The Temperature Variation of the Long-Wave Limit
of Infra-Red Photoconductivity in Lead Sulphide and
Similar Substances.— T. S. Moss. (Proc. phys. Soc., 1st
Nov. 1939, Vol. 62, No. 359B, pp. 741-748))
538.221
Ferro-Magnetism.—(Llect. Tunes,
Vol. 116, No. 3028, pp. 687-688)
I.E.E. symposium.

370
17th Nov. 1949,
Discussions at an

538.221 371
Ferroxcuhe.——(Phiuips tech. Commaun., Aust, 1949,
Nos. 2/3, pp. 28 34.) Manufacture, properties and

applications of two varieties of low-loss ferrites.

53%.221 372
Magnetic Characteristics of an Oriented 50-Percent
Nickel-Iron Alloy.J. H. Crede & J. P Martin.  (].
appl. Phys., Oct. 1949, Vol. 20, No. 10, pp. 966-971.)
Single-cryvstal magnetic properties have been closely
approached in a polycrystalline 50°-Ni 50°-Fe alloy
by the development of a favourable grain orientation.
Flimination of the farst and third steps of the normal
magnetization process produced a hysteresis loop of
nearly rectangular shape.
538.221 373
Magnetic Viscosity in Mn-Zn Ferrite.—IR. Street &
J. C. Woolley. (Proc. phyvs. Soc., 1st Nov. 1949, Vol.
02, No. 350A, pp. 743 745.)
546.431.82 1 5306.48 374
Symmetry Changes in Barium Titanate at Low Tem-
peratures and their Relation to its Ferroelectric Pro-
perties.—H. ¥. Kay & P. Vousden. (Phil. Mag., Oct.
1949, Vol. 40, No. 309, pp. 1019--1040.] The optical
changes in BaTiO, are described; they can be com-
pletely explained if the crystal symmetry changes from
tetragonal to orthorhombic at 5 C, and then to
rhombohedral at go C. These changes have been
confirmed by X-ray investigations: they are dne to
successive spontancous polarizations aleng the 100,
l1ro] and (111 cube directions. The relation of polari-
zation to the cell structuse is discussed; the simple Lorentz
equation does not apply if the Ti O interaction energy is
large. ‘The three transitions are cxplained on the basis
of this interaction; dithculties of clectrical dipole co-
operative effects in BaTiO, are considered.
549-514.51 375
Increase in Q-Value and Reduction of Aging of Quartz
Crystal Blanks.—A. C. Prichard, M. A. \. Druesne &
D.G. McCaa. (J.appl. Phys., Oct. 1949, Vol. 20, No. 10,
p- 1ort.) The quartz blank is annealed by heating it
almost to the inversion temperature of quartz, or s00 C,
and cooling it down extremely slowly. Values of () thus
obtained arc at least double those of untreated quartz
blanks, and variations in frequency and Q are minute.

These improvements appear to be permanent. A more
detailed report is being prepared.
549.5T4.57 376

Salvaging Electrically Twinned Quartz. —). L. Rvcroft
& L. A. Thomas. (Llectronic I'ngng, Nov. 1949, Vol. 21,
No. 261, pp. 410415 Correction, ihid., Dec. 1949,
Vol. 21, No. 262, p. 477.) Tor another account sce 112
of 1919 (Wooster, Wooster, Rycroft & Thomas).
621.315.59 377

Editorial Note regarding Semiconductors,—(Bel!l Svs!.
tech. J., Jnlv 1949, Vol. 28, No. 3, pp. 335 343.) Surveyvs
bricflv the atomic physics of imnpurity semiconductors,
with special reference to Siand Ge and the phenomena of
rectification and amplification in semiconducting devices.

621.315.59 378

Theory of Transient Phenomena in the Transport of
Holes in an Excess Semiconductor.—C. Herring. (Bell
Syst. tech. J., July 1949, Vol. 28, No. 3, pp. 401427}
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““An analysis is given of the transient behaviour of the
density of holes #n, in an excess semiconductor as a
function of time ¢ and of position x with respect to the
clectrode from which theyv are being injected. When the
geometry is one-dimensional, an exact solution [or the
function i,(v,#) can be constructed, provided certain
simplilving assumptions are [ulfilled, of which the most
important are that there be no appreciable trapping of
holes or electrons and that diffusion be negligible.  An
attempt is made to estimate the range of conditions over
which the neglect of dilfuston will be justified. A few
applications of the theorv to possible experiments are
discussed.’
621.315.59 1 537.311.33 1 621.300.645 379
The Theory of r-n Junctions in Semiconductors and
p-n Junction Transistors. —W. Shockley. (/iell Sysi.
tech. J., July 1949, Vol. 28, No. 3 pp. 435 489.) “In a
single crystal of semiconductor the impurity concen-
tration mav vary from p-type to w-type producing a
mechanically continuous rectifving junction.  The theory
of potential distribution and rectification for p-n junc-
tions is developed with emphasis on germanium. The
currents across the junction are carried by the diffusion
of holes in n-tvpe material and electrons in p-tyvpe
material, resulting in an admittance for a simple case
varving as (1 - 7w7,)t where 7, is the lifetime of a
hole in the u-region. Contact potentials across p-n
junctions, involving no current, may develop when hole

or electron injection  occurs. The principles and
theory of a p-n-p transistor are described. ”
621.315.50 : 537.311.33:621.396.645 380

Hole Injection in Germanium — Quantitative Studies
and Filamentary Transistors. W. Shockley, G. L.
Pearson & J. R. Havnes. (Bell Svst. fech. [J., July
1049, Vol. 28, No. 3, pp. 344 3066.) Holes injected
by an emitter point into thin single-crystal filaments
of germanium can be detected by collector points.
From studies of transient phenomena the drift velocity
and liferimes (as long as 740 us) can be directly ob-
served and the mobility measured. Hole concentra-
tions and hole currents are measured in terms of the
modulation of the conductivity produced by their
presence. Filamentary transistors utilizing this modu-
lation of conductivity are described.

621.315.011.011.5 : 548.0 381

Polarizability and Dielectric Constant of Ionic Crys-
tals.—B. Szigeti. (Trans. Faraday Soc., Feb. 1949,
Vol. 45. No. 314, pp. I55-166) The polarizability
o of a crvstal is connected with its natural frequencies.
In static fields or for very long external waves it depends
on the shape of the inaterial, but for short waves it
depends only upon whether the wave is longitudinal or
transverse. The Clausius-)Mosotti formula connecting
o with the diclectric constant % is (e-1) (€ 2) = gma/3,
it holds for a sphere in very long waves. The Drude
formula € -1 g is valid for short transverse waves.

For short longitudinal waves, 47% (e—1)/em.
669.177 382
Electrolytic Iron. C. Tschappit. (Schweiz. Avch.

angew. Wiss, Tech., Aug. 1940, Vol. 15, No. 8§, pp. 225~
242. In French)) The production of thin sheets of
clectrolvtic iron has hitherto been a matter of great
difliculty. An account is given of investigations,
extending over the last 20 vears, with the object of
producing thin sheets directly by clectrolvsis, thus
eliminating melting and rvolling processes. The prin-
ciples of the process evolved are explained and the

mechanical and  electrical properties of the sheets
produced are described.  Such  sheets of thickness
0.05 0.3 mm appear to he ideal for many eclectro-

technical applications as well as for the production of
small mechanical parts.
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621.775.7 383
Treatise on Powder Metallurgy: Vol. 1 — Technology
of Metal Powders and their Products. Book Review
C. (. Goetzel. Publishers: Interscience Publishers,
London, 778 pp.. £6. (Metal Ind., Loud.. gth Decc.
1949, Vol. 75, NO. 24, pp. 495-496.) The first of 3
volumes planned * to organize the mass of present-day
knowledge on powder metallurgy in a standard manner”’.
A short introductory chapter maps out the whole tfield;
succecding chapters fill in the details. . . . this
work can be unreservedly recominended to all who have
any interest in powder metallurgy.’

MATHEMATICS

517-504.4 1 537.213 384

The Application of Non-Integral Legendre Functions
to Potential Problems.-R. N. Hall. (]. appl. Phys.,
Oct. 1949, Vol. 20, No. 10, pp. 925 931.) The numerical
evaluation of various potentials requires knowledge
of zero-order Legendre functions of real but non-integral

degree.  Tables and curves are given for the zeros of

these functions and {or certain integrals, together

with a number of associated approximate formulac.

Illustrative  cxamples  involving  conducting  cones,

spheres and rings are included.

517.942 : 535.566 385
On Weber’s Function. C. G. Darwin. (Quait. |

Mech. appl. Math., Scpt. 1949, Vol. 2,
311 320.) Discussion of the behaviour
tions of the diHerential equation

(d210/dx?) +
which occurs in connection with e.m. wave propagation
in the jonosphere and in vibration problems. Con-
vergent power serics are given for the two solutions,
and also associated asymptotic series for large values
of & and for large values of 4. Tables of the real solu-
tions are being prepared.

Part 3, pp.
of real solu-

W —an [§)
{4

681.142 386

An Electronic Differential Analyzer.—.\. 13. Macnee.
(Proc. Imst. Radio IEngrs, W. & E., Nov. 1949, Vol. 37,
No. 11, pp. 1315-1324.) The analvser described can be
used {o solve ordinary differential equations, both
linear and nonlinear, o orders up to and including the
sixth.  The coefficients may be constant or variable.
The analyser has a high speed of operation and is ex-
tremely flexible.  Questions of periodicity and stability
and of the continuity of solutions can be investigated,
as well as problems in which final rather than initial
values are specitied. New types of clectronic {unction
generator and ol clectronic multiplier arc used. Ac-
curacy is within 1-59: solutions can be repeated within

0.002--0.1%,., Sources ol error are analvsed.

681.142 387
The Bell Relay Computer. 1. L. Alt.  (Iustruments,

Oct. 1948, Vol. 21, No. 10, pp. g12-913.) A brief

illustrated discussion. This computer 1s a great deal
slower than the ENIAC, but much more flexible; it
can be instructed to choose between alternative courses
of action. See also I.R.E. paper by G. R. Stibitz cntitled
““ Counting Commputers”’, of which a summary was noled
m 1703 ol 1949.

51 :621.30 388

Compléments de Mathématiques a1’Usage des Ingénieurs
de PElectrotechnique et des Télécommurications (Mathe-
matics for Electrical and Telecommunications Engineers.)
[Book Review].—A. Angot. Publishers : TEditions de la
Revue d’Optique, Paris, 1949. 660 pp. (Nafure, Lond.,
12th Nov. 1949, Vol. 164, No. 4176, pp. Sog-810.)
In the reviewer’s opinion the book provides ““ a common
language ” for the purec mathematician and the practical
man. It shows both the relevant applications of theory
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and the theoretical basis of familiar practical results.
Many subjects are covered. Fundamental groundwork is
included for each, with full discussion ol appropriate
numerical examples. A suflicient basis for the reader's
further progress by himself is thus provided. The hook is
" recommended both as a textbook and especially as a
reference book”.

51 :621.392 389
The Mathematics of Circuit Analysis. [Book Review]
E. A. Guillemin. Publishers : J. Wiley « Song, New York,
1049, 575 Pp., 87.50. (Proc. Inst. Radio FCugis, W. & 7,
Nov. 1949, Vol. 37, No. 11, p. 1304 : J. Franklin Inst.,
Octl. 1949, Vol. 248, No. 4, pp. 356-357.) "It is not a
mathematical textboolk on the vprinciples of circuit
analysis, but rather . . . a presentation, within the
compass of a single volume, of material appropriate to
provide for the student fundamental mathematical equip-
ment for the understanding of the theory underlving
advances in the subject of circuit analysis. Applications
of the theoryv are reserved for later publications . . .
Each chapter furnishes a well-rounded treatment of its

subject.”

577.048 390

Integralgleichungen (Integral Equations). Book Re
view! G. Hamel. Publishers : Springer-Verlag, Berlin
Gottingen-Heidelberg, 2nd edn 1949, 166 pp., 15.60 DM,
(Phvs. Blatter, 1949, Vol. 5, No. 10, pp. 481-482.) Theory
and apphcations. Basced on a course of external lectures
at the Technical College, Berlin.

MEASUREMENTS AND TEST GEAR

531.701 391

Direct Reading Timer and Clock. -A. E. Wolfe, |r
& F. G. Stecle. (Ruadio & Televis. News, Radio-lectronic
Fugng Supfplement, Nov. 1949, Vol. 13, No. 5, pp. 35,
25.)  Design and construction details of an clectronic
clock for measuring intervals from 0.0t sec to 24 hr. For

another account sce [lectionics, Dec. 1949, Vol. 22,

No. 12, pp. 7577,

621.3.087.4 1 551.510.533 392
A Single-Band 0-20-Mc/s Ionosphere Recorder

embodying some New Techniques. 1. L. Wadley.

(Proc. Imstu elect. I'ngrs, Part 111, Nov. 1949. Vol. 96,
NO. 1, PP. 483 486.) Description of a recorder developed
in South Africa.  See also 229 of 1948 (F. J. Hewitt,
J. Hewitt & J. Wadlev).

621.317.3 393
Measurement of lelectrical] Constants of Materials.
C. Schimelzer. (FIAT Review of German Science, 1939
1946 ; Electronics, tnel. Fundamental [Swission Pheno-
mena, Part 2, 1948, pp. 268-278. [n German.) A review
of various methods for measurementof diclectric constant,
loss factor, h.f. resistance etc., including methods seitable
for u.h.f. References to 32 relevant German publications

are given.

621.317.3 :621.396.11 394
Wave-Propagation Measurements. -Beckmann. (See

441.)

621.317.3247F 395
Measurement of Field Distribution.— \. Stenzel.

(FIAT Reviewof German Science, 1939-1946; Llectronics,
1ncl. Fundamental Finission Phenomena, Part 2, 1948,
pp. 264 268. In German.) A short account of the
‘ test-body ’ method used first by Miiller {or loss-free
cavitv resonators (1379 of 1940) and extended by Goubau
to the general lincar 2-pole (1870 of 1944).

621.317.335.3F 1 621.315.615 396

The Measurement of Dielectric Constants of Liquids
by a Frequency Deviation Method.—W. I.. G. Gent.
(Trans. Faradav Soc., Aug. 1949, Vol. 45, No. 320, pp. 75%-
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759.) A method which allows a continuous check to be
made on the standard capacitance by calibration against
a crystal oscillator.

621.317.335.3F 621.317.37} 1 621.396.611.4 397

Measurement of the Dielectric Constant and Loss of
Solids and Liquids by a Cavity Perturbation Method.—
G. Birnbaum & J. Francau. (J. appl. Phvs., Aug. 1949,
\ol. 20, No. 8, pp. 817 818.) The changes 4/, 4Q in
the resonance frequency and @ of a cavity resonator
when a small cvlindrical sample of a solid is inscrted
are measured bv a method in which the resonance curve,
together with a patr of calibrated variable frequency
markers, are displayed on a c.r.o. screen. Formulae
due to Bethe & Schwinger velate 4f and AQ to the
complex dielectric constant of the solid. A block diagram
of the equipment is given. Typical results are tabulated
and comparced with those of Bleaney, Loubser & Penrosce
(3187 of 1947). The method described extends the use-
fulness of Sproull & Linder’s method (2240 of 1940)
bv its sensitive technique for measuring small frequency
differences.

621.317.336 398

Impedance Measurements.—\. Weissfloch. (FIAT
Review of German Science, 1939-1946; Llectronics, inel.
Jundamental Fmission Phenomena, Part 2, 1948, Pp. 234—
231, In German.) A general deseription of methods suit-
able for use in the dm-A and c¢cm-) regions. The methods
mainly usc resonance cffects or the properties of trans-
mission lines. References to 14 relevant German papers
are given.

627.317.330 : 621.396.671 399

Antennas and Open-Wire Lines: Part 2 —Measure-
ments on Two-Wire Lines. — IX. Tomivasu. (f.appl. Phys.,
Oct. 1949, Vol. 20, No. 10, PPp. 892 896.) Difficulties
involved in such measurements are discussed.  These
include the problem of halance. The impedance of aerials
is shown to depend on the nature of the driving struc
tures. Measurced impedances agree well with theoretical
valuecs, Part 1: 281 above.

621.317.372 400

Microwave Q Measurements in the presence of Series
Losses.— L. Malter & G. . Brewer. (/. appl. Phys.
Oct. 1940, Vol. 20, No. To. pp. 918-925.) Appreciable
errors can result from neglecting the losses in coupling
devices, which appear in equivalent circuits in the
form of series resistance.  Formulae are devived and
curves are plotted for determining O and the circuit
efficiency, given the saw.r. at resonance and far from
resonance, and knowing whether the resonant system
is undermatched or overmatched to the cxternal load,

621.317.6161 1 681.85 401
The Variable-Disk-Speed Method of Measuring the

Frequency Characteristics of Pick-Ups.—Terry. (See
275:)
621.317.7.001 .4 402

Operaiion and Care of Circular-Scale Instruments :
Part 3 — Electrodynamic Type Instruments. —J. Spencer.
(Instvuments, Scept. 1948, Vol. 21, No. g, pp. 830-839 ..
<52.) Discussion of single-phasc and polyphase watt-
meters and frequency meters, with special reference to
the Westinghouse Type KF-24 and the General Electric

Type AB-12. Parts 1 & 2: 146 0! January.

621.317.7.029.64 : 621.392.267 403
A~ Michelson-Type Interferometer for Microwave

Measurements. 13. A. Lengyel.  (Proc. Inst. Radio

Fugrs, W. & I, Nov. 1949, Vol. 37, No. 11, pp. 1242
1244.) 1940 L.IR.E. National Convention paper noted
in 1713 of 1949 No. 14]. The optical Michelson inter-
ferometer is moditied by replacing one of its branches by
a dircctional coupler and a waveguide. Various ap-
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plications are discussed. An instrument for A 3.2 cm 1s
described. For a similar instrument, sce 162 of January
(Pippard).
621.317.74 : 621.396.9 404
A Radar Test Set for the Super-High-Frequency
Band of 9 000-9 700 Mc/s.——\. Rosenberg, J. S. Fleming
& E. D. Hart. (Proc. Insin elect. Engrs, Part 111, Nov.
1949, Vol. 96, No. j4. pp. 476-452.) The quantitics
such a test set must be able to measure are: (a) mcan
power output of transmitter, {(h) nean transmitter
frequency, (¢) s.w.r. in the aerial fecder, (d) width of the
transmitter spectrum, ({e) recovery time of the tr.
switch, (f) recciver sensitivity, (g) the i.f. response
curve. Facilities must also be provided for checking
receiver a.f.c. and for tuning. The waveguide system
and circuits of a set meeting these requirements are

described, and the methods of making the various

measurements are outhined.

621.317.755 405
High-Frequency Oscillography.- R. Theile. (74 T

Review of Gevman  Science, 19391946,  Tlectronics,
inel. Fundamenlal Ewmission Phenomena, Part 2, 1948,
pp. 241-264. In German.] The development of high-
power scaled c.r. tubes is described and some details
of the A.E.G. tube (noted in 1946 of 1943) arc given.
Hollmann's microwave oscillograph (1977 of 1970) and
transit-time  oscillography using dynamic Lissajous
figures (544 of 1940) arc discussed and also single-
sweep methods (2198 of 1941).  References to 33 relevant
German papers are given.

621.317.755 1 621.317.701 406

Frequency Spectrometer.—\V. Kroebel. (F/AT Re-
view of Gevman Science, 1939-1946; Llectionics, incl.
Fundamental Ewvission Phenomena, Part 2, 1948, pp.
227-233. InGerman.) A method is described tor analvs-
ing the signals from a transmitter and displaving the
frequency spectrum on a c.r.o. The method can be used
throughout the range [rom the longest waves to cm
waves.

621.317.755.087.4 407
A Miniature Portable Cathode-Ray Oscillograph
Recorder.- C. F. Johnson. (Instrinents, Sept. 1049,

Vol. 22, No. g, pp. $oo-801.) A 1-in.c.r.o. Type RCA-gr3
is fixed inside a 3-in. brass tube which is silver-soldered
to the top of a light-tight sheet-metal hox of dimensions
2 2.5  5in., containing the rcadily removable paper-
drive mechanism.  \ tape mask forming a 1 64-in.
slit 15 placed over the face of the ¢.r.o., and the intensity
and size of the spot are adjusted to give the correct
exposure.  For a given spot mtensity, the width of the
trace is inversely proportional to the specd of the spot.
A\ dry battery supplies power to the c.r.o. and to an
associated high-gain af. amplifier,
621.317.767 408
Absolute Frequency Measurement.- -A.Scheibe. (F/AT
Review of Germman Science, 1939-1946; Llectronics, 1ncl.
Fundamental  wission  Phenomena,  Part 2, 1948,
pp. 216 220, In German.) An account of the quartz
clocks, {frequency and wavelength  standards, oscil
lation generators and associated magnetron  valves,
and indicators for measurements with ¢m and mm
waves, ol the Physikalisch-Technische Reichsanstalt
in the vears 1936 to 1945.
621.317.78 409
Power Meter for Communication Frequencies. -
R. L. Linton, Jr. (Proc. Inst. Radio Engrs, W. & I,
Nov. 1949, Vol. 37, No. 11, pp. 1245-1246.) A portable,
rugged instrument which is easy to use, for measuring
the power delivered to an aerial in the frequency range
2-20 Mc/s and power range 1200 W. Accuracy is
within ' 50%. A directional coupler loop of the type
described by Earlv (1007 of 1947) is used.
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621.317.79 : 621.396.61 410

Signal Generators.—C. Schmelzer. (FJAT Review
of German Science, 1939--1946; Electronics, wncl. Funda-
mental Ewmission Phenomena, Part 2, 1948, pp. 211-210.
In German.) Sources are considered which will provide
oscillations approximating closelv to sine waves over
a wide range of both frequencv and amplitude. References
to 27 relevant German papers are given.

411
Il & Co WL

621.385.001 .4
A Universal Visual Valve Tester. -I'. L.

Brown. ([lectronic Engng, Nov. 1949, Vol. 21, No. 261,
PP- 425-130.) The valve tester described incorporates

a c.r. tube on which is displaved a complete family cf
V. /[, eurves for ten different grid voltages. Sockets are
provided to accommodate all modern types of valve,
and a universal connection board cnables any electrode
to be connected to anyv supply. The r2-phase gencrator
used is operated {rom 3-phase or single-phase mains.

621.392.207 : 621.306.602 412
Corrections to the Attenuation Constants of Piston
Attenuators. Brown. (See 280.)

OTHER APPLICATIONS OF RADIO AND
ELECTRONICS

531.768 1 549.514.51 413

A Piezoelectric Device for Measuring Momentary
Accelerations.— L. Volcker.  (Frequenz, Aug. 1949,
Vol. 3, Nc. 8, pp. 244-249.) Details of the construction
and calibration of apparatus in which the acceleration
1o be measured is applicd to a small cylinder whose
slight motion compresses a quartz rod.  The resulting
potential developed on the side of the rod is amplified
and applied to one pair of deflection plates of a c.r.o.

534.321.9 414
Ultrasonics: A Brief Survey.— Jupe. (See 269.)
534.321.9.001.8 * 534.88 415

Obstacle Detection using Ultrasonic Waves in Air.
G. Bradfield. (Llectronic Lugng, Dec. 1949, Vol. 271

No. 202, pp. 464-465.) Discussion of experimental
results obtained with a spark transmitter using a

standard 1. -mm spark plug with the 1-mm gap at the
focus of a 71-in. paraboioid; the microphone inctuded a
hollow double bimorph Rochelle-salt crvstal of dimen-
sions  §.3 9.5 X 3 mm, resonant at about 19kes,
and was used with a Type-CVi3s head amplitier.  Fre-
quencies of 52 and 110 ke/s were used.  Signal strengths
obtained from various objects at different distances
are tabulated. The directivity of the apparatus was
very high, giving good resolution of objects which are
side by side; poor scattering surfaces such as walls gave
feeble returns, especiallv at oblique incidence. At this
stage of development, ultimate success with equipment
ol this type as an obstacle detector for use by the blind,
or as a fog safety device, cannot be confidently predicted.

020.91 : 537.56 416
Comparative Survey of Ion Guns: Parts 1-3.
M. Hoyaux & I. Dujardin, (Nucleonics, May-July 1949,
Vol. 4, Nos. 5 & 6, pp. 7-9, 12-29 & Vol. 5, No. 1, pp. 67
71.)  Part 1: General properties and specitic character-
istics of typical guns. TPart 2: Properties and relative
merits of representative ion sources, with bibliographv of
86 references.  Part 3: Necessary refinements of ion

gun design.

621.317.39 : 5331.77 417
Precision Speed Measurement of Rotating Equipment.-
M. W. Hellar, Jr. (Gen. elect. Rev., Oct. 1049, Vol. 52,
No. 10, pp. 22-20.) An instrument is described which
will measure instantaneous values of speed of rotation
with accuracies of 0.0235% and + 0.125% over the
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ranges 1 710-1 780 r.p.m. and T 350-1 700 r.p.m. respec-
tively. A signal-frequency voltage is derived from
the machine under test by a generator loading device
or by a photocell method, and mixed with a stan-
dard-frequency voltage generated by asynchronous motor
driving a small induction alternator. The dilierence
frequency is selected and measured to give slip speed
inr.p.m., from which running speed is at once determined.

621.317.39 : 620.172.222 418

The Measurement of Changes in Length with the
aid of Strain Gauges. - \. L. Biermasz & H. Hockstra.
(Philips tech. Rev., Julv 1949, Vol. 11, No. 1, pp. 23-31.)
Description of strain gauges Tyvpes GMg472 and GM4473
manufactured by Philips, and associated bridges. Various
applications are considered.

621.305.354% 419
Radioc-Frequency Induction Furnaces. (Metallurgia,
Manchr, Oct. 1949, Vol. 40, No. 240, p. 336.) Brief

illustrated description of a Metropolitan-Vickers 25-k\V
600-kc /s unit which can be used to melt 20 1b of ferrous
metal in about 30 min, using 380—360-V s0-c's 3-phase
power supplyv.  Similar 5-kW and 10-kW units are also

mentioned.

621.365.547 420
High-Frequency Induction Heating. (\/c/allurgia,

Manchr, Oct. 1949, Vol. 40, No.240, pp. 332-334.)

Description of a new forging shop at John Garrington &
Sons,  Bromsgrove. Three 710-ke's  generators  are
installed, cach consisting of two 150-kW units driven
by a common motor and feeding separate induction

heaters for small billets.  There are also three 3-kc's
generators. cach with two 250-kW units which can

be run independently or in parallel, for heating larger
billets. TPPower consumption varics from 400 to 300 k\Vh
per ton according to the size of billet. By using in-
duction heating, high rates of production can be main-
tained in clean and airy buildings. Forging can be
begun within a few minutes of starting up.

421
Lond., o9th Dec.
INustrated des-
the non-ferrous

621.365.54T

Induction Heating. (Metal 1nd.,
1949, Vol. 75, No. 24, pp. 498-501.)
cription of varions applications in
metal industry.

621.365.541 : 621.785.0 422
Multi-Purpose Induction Hardening Units.— Please

alter title of 188 of January to read as above.

621.365.55% 423

Dielectric Heating : Applications in the Foundry.
J. Pound. (Metal Ind., Lond., 21st Oct.—4th Nov.
1949, Vol. 75, Nos. 1719, pp. 351353, 370381 &
399--400.) The use of dielectric heating for the baking
of resin-bonded sand cores is considered.

621.38.001.8 424
Industrial Applications of Electronic Techniques.
H. A. Thomas. (Proc. Iustn elect. I'ngrs, Part 1, Nov. 1949,
Vol. g6, No. 102, pp. 323 324.) Discussion on 3992 of

1947.

621.38.001.8 : 578.088.7 425

Biological Properties of Microwaves.—L. de Seguin.
(Onde élect., Oct. 1949, Vol. 20, No. 271, pp. 368-377:
Aunn. Radiodlect. Oct. 1949, Vol. 4. No. I3, pp. 331-343.)
Experiments were conducted to determine the etlect
of microwaves on bacteria, tissuc growth and capillary
circulation, and their penetration of dead and living
tissue.  Microwaves have much greater penetration
than infra-red ravs and are preferable to the longer
e.m. waves for therapeutic heat treatment.
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621.38.001.8: 786.6 426
~The Hammond Spinet.—A. Douglas.  (Ilecironic
I'ngng, Dec. 1949, Vol 21, No. 202, Pp. 161-463.)

General description and circuit details of a simplified
type of instrument for home use, similar to the organ
noted in 470 of tag9 (Wells) and back refcrences.

621.383:551.576 427
Telemetry of Clouds by means of Light Pulses.
A. Baude. (Radio frang., Oct. 1949, No. 10, pp. 3-17.)
A very short pulse of light is sent vertically upwards
from a source at the focus of a parabolic mirror; the
hight scattered from the base of a cloud towards a
receiving photocell near the transmitter is concentrated
by a second parabolic mirror.  Electronic methods are
used to measure the time interval / between the trans-
mitted and received pulses; the cloud height is at once

given by A 1507, where ¢ is i ps. Mceasurement
accuracy to a fraction of 1 ps is necessary.  Equipment

details of two Irench sets, with typical records, are
given.  Sec also 1943 of 1946 (Moles) and 2657 of 1940.

621.384.6:[0615.859 - 53 428
The Development of Linear Accelerators and Syn-
chrotrons for Radiotherapy and for Research in Physies.
J. Cockeroft.  (Proc. Instn elect. Engrs, Part 1, Nov.
1949, Vol. 96, No. 102, pp. 296 303.) A general survey,
with brief reference to carlv types, the travelling-wave
accelerator, the Atomic Energy Rescarch Fstabhsh-
ment accelerator, the 10-MeV accelerator developed
by Metropolitan-Vickers for the Medical Rescarch
Council, and a 30-MeV betatron-started synchrotron.
\pplications to radiotherapy and physical research
are considered. See also 175 177, 1148 and 2595 of
1049.
0621.384.611.17 429
Electronics applied to the Betatron..  T. W. Dietze
& T M Dickinson.  (Proc. Inst. Radio Fngrs, W. & I

i

Oct. 1949, Vol. 37, No. 10, pp. 1171 -1178) Discus-
ston of circuits for clectron injection and  ejection,
and N-ray monitoring.

621.384.611.27 : 621.306.611 .4 430

Quarter-Wavelength Coaxial-Line Resonators for Be-
tatron-Started Synchrotrons. F. K. Goward, J. T.
Willkins, L. S Holmes & H. H. H. Watson. (/?oc.
Instu elect. Iongrs, Part TT1, Nov. 1949, Vol. 90, No. 44.
pp. 508 -5T6.)  Description of air-spaced and silvered-
diclectric resonators for use in synchrotrons giving
encrgies < 400 MeV. Methods of feeding, monitoring
and tuning, modes of resonance, power requirements,
and measurements on resonators which have been in-
corporated 1n 8-McV and 30-MeV synchrotrons are
considered.

621.385.833 431

The Design and Construction of a New Electron
Microscope. - M. E. Haine. (Proc. Instn elect. Ingrs,
Part I, Nov. 1949, Vol. 906, No. 102, pp. 303 304.)
Discussion on 2041 of 1948.

621.385.833 : 016 432
Metallurgical Achievements of the Electron Micro-

scope. -G. A, CGeach. (Metallurgia, Alanchr, Oct.
1949, Vol. jo, No. 240, pp. 3719 32j. Bibliography,
PP 324-326.) .\ revicew of the literature to the end of
1948.

621.385.833 : 669.017 433
Electron Microscope and Diffraction Study of Metal
Crystal Textures by means of Thin Sections.—R. D.

Heidenreich. (/. appl. Phys., Oct. 1939, Vol. 20,
No. 10, pp. 993-1010.)
621.365.5 434

Radio-Frequency Heating Equipment. Book Revicw
L. L. Langton. Publishers: P’itman & Sons, London,
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196 pp., 178. 6d.  (Melal Ind., Lond., gth Dec. 1949,
Vol. 75, No. 24, p. 496.) . the time is suttable [or
such a book on the theory and practice of the gencrator.
This book covers the subject in detail and 15 one that
should be on the list of all engineers interested in this
ficld of electronies.”

621.38.0071.8 43

Electrorics in the Factory. Book Review — H. T
Trewman (I2d.).  Publishers: Pitman & Sons, London,
183 pp., 20s.  ([flectronic Iingne, Dec. 1940, Vol 2r,
No. 262, pp. 475-476.) * Compiled by members of the
stafi of Electrical and Musical Industries, I.td . . . but
the contents are well representative of all branches and
manufacturers . . . The writing is clear and not too
teclious to be read by the directors, general managers
and production engineers to whom the book 1s addressed.
Subjects covered include  timing  clrcuits,  counting,
maotor control, reculation, heating, servomechanisms
photocell apphcations and strain gauges.

PROPAGATION OF WAVES

538.566 436

On the Boundary Conditions in the case of Two
Absorbent Media in Contact. —H. Arzelies. (Aumn.
Phys., Paris, Nov.'Dec. 1948, Vol. 3, pp. 037 654.)
The general boundary conditions for such media are
derived from Maxwell’s equations.  The results can
be used to express the theorv of retlection in a very
simple form. See also 3250 of 1947 (Booker).

538.566.2 1 621.390.67 437
The Magnetic Dipole in a Stratified Atmosphere.
Eckart. (See 28y.)

621.396.11 438

Theory of Wave Propagation over the Earth, in-
cluding the Influence of the Troposphere.—\V. Pfister.
(FTAT Review of German Science, 19391946, 1lec-
trowics, incl. Fundamental ISmisscon Phenomena, Part
2, 1948, pp. 127-133. In German.) The results of
mvestigations on wave propagation carried out helore
the war are mostly to be found in three books: («¢)Lehr-
buch der drahtlosen  Nachrichtentechmik, Band 2
\usstrahlung, Nusbreitung und Aufnahme elektro-
magnetischer Wellen, by H. Lassen (Springer, 1g40).
(h) Die Ausbreitung der elektromagnetischen Wellen,
by I3, Beckmann (Nkad. Verl. Ges., 1940).  (c) Vol. 1
of Fortscliritte der Hochirequenztechnik (\Akad. Verl
Ges., 1941), which includes contributions by . Lassen,
J. Grosskopf and 13. Beclanann., References to 15
later papers arc given.

621.396.T1 : 551.5T0.535 439

Theory of Wave Propagation in the Ionosphere.
W. Becker. (FIAT [Review of German Science, 1939
1946; [Ilectronics, incl. Fundamental Ewdssion [Phen-
omena, Part 2, 1948, pp. 134-142. In German.) Dis-
cussion of investigations on («) partial reflection by
ionosphere layers, (b) the validity of the rav theory,
(c) the perpendicular incidence of plance e.m. waves
on a plane lavered lonized medium under the influence
ol a magnctic ticld, () the propagation of ¢.m. waves
in a lavered 1onized medium under the influence of a
magnetic ficld, for oblique incidence, (¢) indirect sig-
nals and transmission of s.w. signals round the carth.
References to 13 relevant papers are given.

621.390.11 : 551.5370.535 440

Thermal Expansion of Ionospheric Layer and Tempo-
rary Morning Disappearance of Radio Signals.—S. S.
Banerjee & R.N.Singh. (Nature, Lond., 26th Nov. 1949,
Vol. 164, No. 4178, p. 925.) The reception in India of
signals via the ionosphere, at wavelengths of the order
ol 20 m, often ceases for an hour or more after sunrise.
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It is suggested that this 1s due to a thermal expansion
of the Fy layer which is more than sufficient to counter-
balance the increase in ionization as the sun’s altitude
INCIeases,

627.306.11 1 621.317.3

Wave - Propagation Measurements. -B.  Beckmann.
(FIAT Review of German Sciewce, 1939- 1946; [Ilec-
tronics, tncl. Fundawmental Imission Phenomena, Part 2,
1948, pp. 143-167. In German.) Review of investiga-
tions concerning uround waves, propagation mechanism,
angle of incidence, polarization, scattering, attenuation,
and of w.s.w. measurements of tropospheric propagation,
with references to 34 relevant German papers.

621.390.812.3 1 551.510.535 442

Statistical Analysis of Fading of a Single Downcoming
Wave from the Ionosphere.  S. N. Mitra.  (Proc. [nstn
elect. I'ngrs, Tart 111, Nov. 1949, Vol. 96, No. 44, pp-
505-507.) The fading of a single magneto-ionic com-
ponent of a radio wave of frequency 2—-6 Mc's, incident
vertically on the ionosphere and reflected downwards,
was recorded at two points roo m apart. The records
which indicate that the fading was not due to a regular
ionospheric drift are analysed. The results agree, to
the first order, with the assumption that in the reflecting
region there are irregularities moving with velocities in
the line of sight having a Gaussian distribution with
ran.s. value about 23 m sec.  Possible ionospheric
causes for a significant discrepancy between the records
and the simple theory are discussed. There is some
experimental evidence to suggest that the irregularities
responsible {or the fading are situated below the E-region
reflection point for 4-Mc s waves.  Sec also 96 of January
and 443 helow.

441

021.390.812.3 1 551.5[0.535 443

The Fading of downcoming] Radio Waves of Medium
and High Frequencies. - R. \W. E. McNicol.  (Proc. {nsti
elect. Ingrs, Part 111, Nov. 1949, Vol. 96, No. 44, pp.

517-524.) The production of fading 1s considered in
terms of an ionosphere with irregularities varying
horizontallv.  The theoretical nature of the fading

curve, with regard to both the distribution of amplitude
and the variation with time, is indicated and compared
with experimental results.  The relative magitudes ol
the steady and random components of a wave exhibiting
fading were dctermined for different conditions: the
results are summarized. TFrom the rate of change of
amplitude it 1s possible to calculate the effective velocity
of the irregularities in the ionosphere, assuming that the
fading is caused either by turbulent motion of the
regularities, or by a steady drift of the irregular
ionosphere as a whole. The eftective velocities deduced
from 122 records madce for vertical incidence and 35 for
oblicque incidence, lie between 0.3 and 8.0 n'sec, with
an average value of 1.9 m sec.  See also 442 above.

621.390.11 :021.390.813 444
An Analysis of Distortion Resulting from Two-Path

Propagation.—Gerks.  (Nee 451.)

RECEPTION
621.300.621 445
Ekco Model CR61.—(Wireless World, Dec. 1949,

Vol. 55, No. 12, pp. 480—482.) Test report onan all-wave
car receiver with permeability tuning.

621.390.021 1 021.396.619.11 .13 446

A Simple Frequency Discriminator for A.M.-F.M.
Receivers. —E. G. 3. (Philips tech. Cominun., dusi., 1049,
Nos. 2 3, pp. 17-22, 27.)

621.396.621 : 021.390.019.11/.13 : 621.390.015 447
Signal Frequency and Oscillator Circuits for A.M.-F.M.
Receivers.—L. G. Beard. (Phulips tech. Commun., Aust.,

A.34

19049. Nos. 23, pp. 23-27.) The input and oscillator
circuits of a medium-wave receiver can be modified at
small cost for i.m. reception. Small inductors inserted
i the signal-grid and oscillator-grid leads are ¢ series-
tuned ” by the normal medium-wave 3s0-pl’ tuning
capacitors. A cathode choke is inserted and switching
1s cffected by short-circuiting the medium-frequency
coils. Tests show that the modification is effective while
only one or two stations are operating on the m.f. band.
Details of modifications of the remaining a.m. receiver
circuits will be ¢iven later.

621.396.621 1 021.396.619.13 448

The Demodulation of a Frequency-Modulated Carrier
and Random Noise by a Discriminator. N. M. Blach-
man. (/. appl. Phys., Oct. 1949, Vol. 20, No. 10, pp.
976--983.) The discriminator is rcgarded as consisting
of two sclective circuits, both fed by the output of the
1.I. amplifier but peaked at ditferent frequencies. feeding
rectifiers whose outputs are subtracted. The elfect of
passing random noise through each of these circuits is
considered by Rice’s method (440, 2168 and 216g of 19453)
with due regard to the correlation between the noise
voltages fed to the two rectifiers.  Quadratic and linear
rectification are considered.  The results are applied to
the case of a rectungular i.f. neise spectrum, and the
signal/noise ratio is determined for the cases of narrow
band and wide-band f.m1.  The results arc very much like
those for Middleton's idealized representation of the
discriminator (2019 and 3532 of 1949), and are tabulated
with corresponding a.m. results. The optimum signal
noise ratio lor narrow-band i.in. without a limiter occurs
when the discriminator is desiened for the least possibie
bandwidth; this optimum ratio differs verv little from
that for a.m.

621.396.021 0 621.300.645.371 449

Some Dangers in the Use of Negative Feedback in
Radio Receivers.— 12. G. Beard. (Piulips tech. Contmun.,
Aust., 1939, Nos. 23, pp. 3-13.) A non-mathematical
discussion of the principles of negative feedback, with
criticism of some popular feedbuack circuits in audio
amplificrs.  Wrong positioning of the feedback resistor
or volume control in the circuit can increase hum or lead
to anomalies in amplifier gain. Recommended general-
purpose fecdbacl circuits are shown. Positive envelope
feedback can occur by accident in a negative-feedback
citcuit ; a circuit is deseribed in which this is avoided.
Distortion in a reflex receiver circuit due to an unwanted
cnvelope feedback ettect, and methods of circumventing
this, are discussed from a practical point of view.

621.396.622.7 : 621.385.5 : 621.390.619.13 450
The ‘¢ Detector’, A Detector Valve for Frequency
Modulation.— Jonker & van Overbeek. (See 505.)

621.396.813 : 621.396.11 451

An Analysis of Distortion Resulting from Two-Path
Propagation.. -I. H. Gerks.  (Proc. Just. Radio Iugrs,
W.& L., Nov. 1949, Vol. 37, No. 11, pp. 1272-1277.) For
a.m., nonlinear distortion caused by two-path propaga
tion is a result of over modulation in the resultant signal.
This distortion becomes severc onlv when the time delay
on the sccondary path is large and the amplitudes are
nearly equal. For f.m,, the instantancous frequency of the
resultant signal has spike-shaped variations which
reach large amplitude when the signals are ncarly equal.
When the discriminator is designed to respond linearly
to a very wide frequency deviation, an averaging process
takes place in the receiver which tends to minimize
distortion; a discriminator range of several megacveles
per sccond may be necessary for optimum reduction of
distortion.

021.390.821 : 551.59.6 452

Atmospherics. — -Siedentopf.  (See 361.)
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621.396.828 453
Suppressing Impulse Noise. 1. C. Rogers. (Wireless
World, Dec. 1949, Vol. 55, No. 12, pp. 480-492.) The

duration of impulse noise is nearly alwayvs substantially
less than 1 s, and the impulses seldom overlap. A
circuit is described in which this short duration is used
to distinguish noise from signal, whatever their relative
amplitudes. The output from the receiver detector is
divided into two parts, one passing through a phase
inverter and an attenuator, the other through a high-pass
filter and a pulse shaper ; these parts are then re-combined
to form a noise-free resultant. The principal usc of the
circuit is for frequencies above 30 Mc/s and it is restricted
to cases where selectivity is unimportant; it can thus be
used for suppressing ignition interference in the sound
section of a television receiver, but not with broadcast
or communication receivers.

STATIONS AND COMMUNICATION SYSTEMS

621.39.001.11 : 621.396.4 : 621.396.619 454

Band Width and Transmission Performance. -C. B.
Feldman & W. R. Bennett. (Bell Syst. fech. J., July
1949, Vol. 28, No. 3, pp. 490-595.) A general and
very comprehensive discussion is given of the relation
between transmission bandwidth, power, noise, inter-
ference and overall performance for various multiplex
systems, with duc attention to all the relevant practical
factors.  Frequency division and time division are
considered in combination with ecither a.m. or fm. of a
carrier bv pulse-position, pulse-amplitude or pulsc-code
signals. The advantages and disadvantages of trading
bandwidth for improved transmission are :liscussed in
detail. The superiority of p.c.m. arising from the facility
ol signal regeneration, coding and power reduction is
stressed, and the advantages of p.c.m./a.m. over fm.
for long television relayv routes are noted.

621.395 : 061.3 455

C.C.LLF. Meetings, May and July, 1949.—(P. O. elect.
Engrs’ J., Oct. 1949, Vol. 42, Part 3, pp. 168-171.)
Brief summaries are given of work done by comniittees
on protection, corrosion, long-distance transmission,
local transmission, signalling, switching and symbols.

621.395.44 : 621.395.645.37 ) 456
Transmitting Amplifier for the K2 Carrier System.
Fleming. (See 314.)

621.395.47 457

Analysis-Synthesis Telephony, with special reference
to the Vocoder. R. J. Halsey & J. Swatheld. (Proc.
Iustn elect. Engrs, Part 111, Nov. 1949, Vol. 96, No. 44,
PP- 497-504.) Discussion on 513 of 1949.

©21.390.1 : 061.3 458

The High Frequency Broadcasting Conference, Mexico
City, October 1948-April 1949.—(.0. elect. Lngrs’ |.,
Oct. 1949, Vol. 42, Part 3, pp. 166-168.) The detailed
allocation of frequencies within the bands scheduled
at the Atlantic Citv conference was discussed.

621.390.019.16 459
Pulse Modulation.—E. M. Deloraine. (Elect. Commiun.,

Sept. 1949, Vol. 26, No. 3, pp. 222-227.) Reprint.

See 2636 of 1949.

621.396.619.16 460

Signal-to-Noise Ratio Improvement in a Pulse-Count-
Modulation System.—\. G. Clavier, I’. T. Panter &
W. Dite. (llect. Commun., Sept. 1949, Vol. 26, No. 3,
pPp. 257—262.) Reprint. See 2325 of 1949.

621.396.619.16 461
Theoretical Study of Pulse-Frequency Modulation.
A. E. Ross. (Proc. Inst. Radio Engrs, W.& E., Nov. 1949,
Vol. 37, No. 11, pp. 1277-1286.) The accuracy in re-
construction of the signal depends not only on the
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number of sampling points per period but also on their
distribution. Assuming a fixed average pulse frequency
(sampling rate), the maximum range of the signal
frequency for which the corresponding periodic signal
may be transmitted with acceptable accuracy is deter-
mined. P.f.m. is as far as possible considered indepen-
dently of the circuit used to realize it. The sampling for
certain ranges of the ratio of signal frequency to pulse
frequency 1s considered speciallv. The behaviour of the
general periodic signal cannot be deduced from that of its
sinusoidal components; the methods here developed must
be applied directlyv to the particular waveform considered.
An example 1s given.

621.396.619.76 : 621.396.41 462

A Technigue for the Design of Pulse Time Multi-
channel Radio Systems.—M. M. Levy. (J. Brit. Instn
Radio Engrs, Nov. 1949, Vol. 9, No. 11, pp. 386-411.)
The transmitter uses a delay line in a special feedback
circuit, and a square wave. Each channel is selected by
a correct tapping on the delav line, and the channel
boundaries are accurately timed by the square wave.
The whole system is automatic. Special 3-valve * power
multivibrators ’ are used as generators which produce
pulses of high peak power in impedors of low value; a
shock-excited tuned circuit is used to define the length
of the pulse. Trapezoidal pulses trigger these generators.
When a signal pulse is added, the instant of triggering is
modulated in time. The use of trapezoidal pulses ensures
that the pulse time modulation never crosses the bound-
aries of the channel.

The demodulation process consists of transforming the
time modulation into pulse length modulation by means
of another type of multivibrator which is sensitive only
during the time allocated to the corresponding channel,
and which triggers only when the corresponding channel
pulse appears. The demodulated signal is filtered with
a low pass filter. A single circuit is used for several
channels; this reduces the number of valves required to
about 3 per 2 channels, including mixing valves. The
mixer circuit comprises cathode followers with cathodes
connected together. Crosstalk is negligible if ‘ power
multivibrators * are used. The optimum number of
channels scems to be 20-40, and the maximum number
100. Block and simplified circuit diagrams are givemn
for a 24-channel system, and an experimental 2o0-channel
system built in 1943 is described which was satisfactorily
tested for distances up to about 36 miles in mobile vans.
Sec also 3054 of 1947 and 2620 of 1946,

621.396.65 : 621.397.5 463
Television Radio Relay: London-Birmingham Link.
(See 471.)

621.396.93 464

V.H.F. Radio Equipment for Railways and Heavy
Industries.—{ :ngineer, Lond., 28th Oct. 1949, Vol. 188,
No. 4892, p. 502.} A brief description of a specially
designed 135-20-W {.m. transmitter and receiver. The
whole is mounted in a light-alloy dustproof and weather-
proof case and can be installed 1n any position. .\ built-
in  selective-calling device using unisclectors makes
constant monitoring of the mobile units unnecessary, and
is applicable to simplex, two-frequency simplex or duplex
working. A 3-digit syvstem will cover 500 substations.
The control unit is in the form of a telephone handset.
Provision is made for mains or battery operation and for
the substitution of a.m. units if desired.

SUBSIDIARY APPARATUS

621.31.4.63 465

Image Force in Rectifiers.—— P. T. Landsberg. (Nafuve,
Lond., 3rd Dec. 1949, Vol. 164, No. 4179, pp. 967-968.)
A theoretical characteristic which allows tor the effect

A 35



of image force was given by Mott (4136 of 1939). A
general method of allowing for this force is given, and
applied to the CuyO rectifier.

621.315.59 : 537.301.4 466
On the Theory of the A.C. Impedance of a Contact
Rectifier. —Bardeen. (See 349.)

621.316.721 467
A Stabilized 100-A Power Supply.-—D. 13, Caro & ]. K.
Parry. (]. sci. Imnstrum., Nov. 1949, Vol. 26, No. 11,
PP- 374-377-) ‘A system is described for maintaining
constant currents of up to roo A through highly induc-
tive loads. The system stabilizes against changes in
mains voltage and generator characteristics, reducing
the short-period current variations to less than 1 part in
2 ooo. Current changes due to load-impedance variations
arc reduced by a factor of approximately 20. The main
interest in the system is the electromagnetic method of
comparing the load current with a standard current.’

621.396.682 : 621.316.722 468

Heater Compensation improves Stabilized Power
Supplies.—(7'ech. Bull. nat. Buv. Stand., Oct. 1949,
Vol. 33, No. 10, pp. 115-116.) A method developed by
R. C. Ellenwood & H. E. Sorrows. Heater-voltage
fluctuations are used to compensate for line-voltage
fluctuations. The method can be applied to power
supplies using degenerative voltage stabilizers in which
the output voltage is compared with a fixed reference
voltage, the difference voltage being uscd to alter the
resistance of a control valve. Circuit and component
details are given. TFor another account sec Radio &

Televis. News, Radio-Ilectionic FEngng Supplement,
Nov. 1949, Vol. 13, No. 5. pp. 8, 30.
621.396.682 : 621.319.3 469

Stabilized High Voltage Power Supply for Electro-
static Analyzer.—R. L. Henkel & 13. Petrce. (Rev. sci.
Instrum., Oct. 1949, Vol. 20, No. 10, pp. 7290~732.) A
description of an a.c. operated power supply which pro-
vides a voltage continuously variable from 5 to 50 kV
with stability and accuracy of measurement within
+ 0.01%. The stabilizer is of the usual degencrative
type, but the error signal is amplified by a photocell
galvanometer, d.c. amplifier and applied to a series
impedance in the h.v. transformer primary circuit. The
gencrator beam energy automatically follows adjust-
ments of a L.v. potentiometer used for voltage measure-
ments in this supply.

771.3:621.3.087.5: 551.510.535 470

Continuous [-recording] Oscillograph Camera for
Tonosphere Measurements.—J. E. Hacke, ]Jr. (Instru-
ments, Oct. 1948, Vol. 21, No. 10, pp. 914-915.) Illus-
trated description, with special reference to the mechan-
ism for moving the photographic paper.

TELEVISION AND PHOTOTELEGRAPHY

621.396.65 : 621.397.5 471
Television Radio Relay: London-Birmingham Link.
(Waireless World, Dec. 1949, Vol. 55, No. 12, pp. 4174—476.)
The link has four unattended relay stations. It provides
a single vision channel which can be used in either
direction. The installation is permanent and designed
for reliability; all apparatus is duplicated. Transmission
frequencies of 870 Mc/s and 8go Mc/s are used. At the
terminal station the video-frequency signal is used for
f.m. of a 34-Mc/s carrier; this modulated carrier modu-
lates a go4-Mc's carrier and the sideband in the range
868.5-871.5 Mc/s is fed to the aerial. Relay-station
transmitter output is about 10 W and the gain is about
70 db. Dipole aerials with reflectors are used; their gain
is about 23 db. A special filter provides 7o-dbL dis-
crimination between wanted and unwanted frequencies
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in the a.m. process; it uses coaxial resonant circuits in
which the conductors are separated by alternate short
sections of air and polythene, so that the total length of
the filter is reduced from 10 ft to 18in. A r.{. switch
is used for the coaxial circuits of the transmitters and
receivers and for bringing in duplicate equipment when
a fault occurs. It has nocontacts and operates by moving
plungers into coaxial stubs, so that in either extreme
position an infinite impedance is presented on one side
and a zero impedance on the other. The quality of the
picture originating in London and seen in Birmingham
is as good as that usually obtained near London. See
also 297 of 194%, 1279 and 1857 of 1949 (Stanesby &
Weston), and Electronic Iiugng, Dec. 1949, Vol. 21,
No. 262, pp. 457-460.

621.397.5 472

Television (including Scanning).—F. Schroter. (FI4T
Review of German Science, 19391946, Flectvonics, incl.
Fundamental I:mission Phenomena, Part 2, 1948, pp.
185-210. In German.) The principal developments in
fundamental investigations in Germany during the war
vears were concerned with improvement of c.r. tube spot
sharpness, reduction of crrors in the deflection system,
sensitive photoelectric lavers and secondary-emission
layers with a high multiplication factor, with applications
to picture-scanning tubes, projection apparatus and
colour television. These questions are reviewed and
also improvements in technique and in transmitting and
receiving equipment. References to 53 relevant German
publications are included.

621.397.5 : 621.315.212 473

London-Birmingham Television Cable.—H. Stanesby
& W, K. Weston.  (Elect. Commun., Sept. 1949, Vol. 26,
No. 3, pp. 186—200.) Sce 1279 and 1857 of 1949.

TRANSMISSION

621.390.61 474

Power Tubes in Parallel at U.H.F.-]. R. Dayv.
(Llectronics, Nov. 1949, Vol. 22, No. 11, pp. 166..170.)
An arrangement in which thc power output is propor-
tional to the number of valves in parallel and the upper
frequency limit is the same as for each individual valve
used alone. The active input and output circuits com-
prise 3 coaxial cylinders and 4 shorting rings. The
valves, which must be either of the planar type or have
an external disk connection to the separation electrode,
are arranged with their axes lying in a plane normal to
the cylinders and meeting the cylinder axis. The plane
of the valves is about half way between the shorting
rings, so that they are, in effect, at or near the voltage
loop of a resonant half-wave coaxial circuit. Spurious
modes presented no difficulty. An alternative rect-
angular arrangement with valves on opposite sides is
bricfly considered.

621.396.61 475
Miniature Tubes in a Band-Switching Exciter.-
W. Mayer. (QST, Dec. 1949, Vol. 33, No. 12, pp. 11-15.)

Description of a 75-W variable-frequency driver unit,
built for eliminating television interfercnce, contained
in one compact shielded unit, with complete band-
switching for amateur frequencies.

621.396.61 476

TVI on 160 Meters?—D. S. Rand. (CQ, Dec. 1949,
Vol. 5, No. 12, pp. 11-14..62.) Circuit diagram and
component details for an amateur transmitter free from
television interterence. Part of the circuit was also used
for the 1o-m transmitter discussed in 1530 of 1949.
621.396.61 : 621.396.712 477

KTBS’ New Transmitter. —\V. M. Witty. (Broadcast
News, Sept. 1949, No. 56, pp. 46-53.) \ general illus-
trated description. A 6-element dircctional aerial array
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is used. Special precautions against possible flooding,
lightning etc. are discussed. The power is 10 kW during
the day and 5 kW at night, with a frequency of 710 kc/s.

621.306.619.22 478

Non-Linear Inductance and Capacitance as Modulators
for Amplitude-Modulation Systems.—D. G. Tucker.
(P.O. elect. Engrs’ J., Oct. 1949, Vol. 42, Part 3, PP
156-159.) The performance of modulators using the
nonlinear characteristics of suitable inductors and
capacitors is discussed theoretically. The output of
any sideband depends upon its frequency, and low-
frequency products have a small amplitude. Practical
circuits and measureinent results are given for a magnetic
modulator using a nonlinear inductor.

621.390.619.23 479

New Modulator Circuit utilizes 807’s in Class B with
Zero Bias.—A. M. Seybold. (Radiotronics, July/Aug.
1949, No. 138, pp. 64-65) A 20000-Q 1-W resistor
connects the control grid to the screen grid of each of
the Type-807 valves, the cathodes are earthed and the
secondary of the driver output transformer is connected
to the two screen grids, the centre tap being also earthed.
With a supply voltage of 750 V and peak grid-to-grid
input of 555 V, audio output into a 6600-0 load is 120 W.
Type-2A3 valves are recommended for the driver. A
circuit diagram, with component details, and functional
curves for the Type-807 valves for various signal
voltages, are given.

621.396.619.231 480
Modulators for High Power Transmitters. H. A.
Teunissen. (Commun. News, June 1949, Vol. 10, No. 2,
pp- 41-31.) Anode modulation with a class-B modulator
is generally used for medium- and short-wave trans-
mitters; it is more efficient than other possible systemns
mentioned. Efficiency has recently been improved by
using feedback and a cathode-follower driver stage.
Damping resistors are not then needed in the grid
circuit, and no transformer is necessary in the chain of
amplifier stages over which feedback is acting; it is
dificult to build a.f. transformers without introducing
a considerable phase shift which iight endanger
stability. The feedback factor should be as large as
possible; the best solution is to feed from the primary
of the modulation transformer back to the cathode of
the first stage, so that a very low output impedance is
obtained. A coupling arrangement in which the anode
of the modulated amplifier is shunt-fed is advantageous.
The application of these principles to the design of the
modulator of a 100-kW transmitter is discussed, and
experimental results obtained during the testing of the
modulator of a 30-kW transmitter are considered.

VALVES AND THERMIONICS

537.291 + 538.691 481

On the Theory of Axially Symmetric Electron Beams
in an Axial Magnetic Field.—A. .. Samuel. (Proc. Inst.
Radio Engrs, W. & E., Nov. 1949, Vol. 37, No. 11,
pp. 1252-12538.) A tvpe of electron beam is proposed
in which the space-charge repulsive forces are balanced
by magnetic focusing forces, so that the beam may be
made as long as required without any change in its
cross-section. The equations governing the existence of
such becams are derived.

621.385 482

A Survey of Modern Radio Valves: Part 1 — Intro-
duction.—H. Stancsby. (P.O. elect. Lugrs’ J., Oct. 1049,
Vol. 42, Part 3, pp. 117-118.) Introduction to a series
of articles on basic principles common to most valves,
and on valves for use in various frequency ranges up
to 30 kMc's. Sec also 483 below.
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621.385 483

A Survey of Modern Radio Valves: Part 2 — The
Physical Principles of Thermionic Valve Operation.-
K. D. Bomford. (P.0. eleci. Emngrs’ J., Oct. 1949,
Vol. 42, Part 3, pp. 118-123.) T’henomena common to
most valves are surveyed. Primary and secondary
emission, space charge, transit time, and the functions
of various clectrodes in conventional valves are dis-
cussed. See also 482 above.

621.385 484

Low-Distortion Power Valves. —G. Diemer & J. I.. H.
Jonker. (Wireless Engy, Dec. 1949, Vol. 26, No. 315,
PP- 385-390.) A surveyv is given of various low-distortion
valve constructions. Two new constructions for
pentodes are described which involve (a) alignment of
the first and sccond grids, (b) introduction of additional
focusing rods into the electrode system. By either means
the second harmonic of a single-stage class-A pentode
amplifier can be considerably reduced. The total
distortion can be halved for an output up to about
25% of the static anode dissipation. The new valves
have 1,/V, characteristics that are practically linear in

the neighbourhood of the normal operating point. See
also 4110 of 1937 (Kleen).
621.385 : 538.691 485

Study of the Magnetic Focusing of Cylindrical [electron]
Beams.—G. Convert. (Bull. Soc. frang. Elect., Oct.
1949, Vol. 9, No. 97, pp. 550-358.) General equations
are devcloped for the electron motion in a system with
axial symmetry, consisting of an clectron gun sending
a beam along a drift tube maintained at a constant
potential, with a uniform axial magnetic field. Cylin-
drical beams are considered for the two cases in which
the rotational moment has or has not the same value
for all the electrons. Undulations of the beam within
the drift tube are discussed and the importance is stressed
ol proper adjustment of the magnetic field at the entrance
of the tube by fitting suitable screens.

621.385.001.4 : 533.59 486

An Improved Method of Testing for Residual Gas in
Electron Tubes and Vacuum Systems.—E. W. Herold.
(RCA Reuv., Sept. 1949, Vol. 10, No. 3, pp. 430-439.)
An ionization-gauge method in which the ion current
due to the residual gas is converted into a.c. by modula-
tion of the ionizing electron stream, while stray currents
are left relatively unmodulated. The sensitivity limit
of 1071l A, or 107% A without neutralization of un-
desired quadrature components, compares favourably
with the sensitivity limit of 1077 A for conventional

d.c. ionization gauges. Some applications of the
method are shown.
621.385.012 : 517.54 487

Potential Functions for a Thermionic Vacuum Tube. -
E. C. Okress. (J. appl. Phys., Sept. 1949, Vol. 20, No. g,
pp. 850--856.) Potential functions are derived, by
application of conformal transformations, for a system
comprising two parallel metal plates at the same potential,
with three flat parallel-wire grids evenly spaced between
them. The wires in the central grid arc orthogonal to
those in the other two grids. The results are applied to
the Western Electric Type 104D valve, the construction
of which approximates to the theoretical svstem con-
sidered.

621.385.032.2 : 777.1 488
Electrodes for Vacuum Tubes by Photogravure.
M. P. Wilder. (Proc. Inst. Radio Engrs, W. & E_,
Oct. 1949, Vol. 37, No. 10, pp. 1182-1184.) Animproved
method which enables complicated designs to be cut
with little eftort; its chief utility is in the manufacture

of precision parts for experimental valves.
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621.385.032.212 48y

Circuits for Cold Cathode Glow Tubes.—W. A. Dcpp &
W. H. T. Holden. ([Llect. Mfg, N.Y., Julv 1949, Vol. 44,
No. 1, pp. 92-97.) Discussion of fundamental operating
characteristics, and typical circuits using these tubes
for relays, impulse generators, pulse counting, and
interlocking.

021.385.032.216 490
Some Properties of the BapSiOs Oxide-Cathode Inter-
face. .\. Liscenstein. (/. appl. Phys., Aug. 1949,
Vol. 20, No. 8, pp. 776-790.) The thickness ol the
interface, its effective specific electrical conductivity,
and the interface voltage devcloped by the flow of
emission current arc considered. Methods of measuring
these quantities and results obtained are discussed.

621.385.032.216 491

Electron Emission and Conduction Mechanism of
Oxide-Coated Cathodes.—R. Loosjes & H. J. Vink. (].
appl. Phvs., Sept. 1949, Vol. 20, No. 9, p. 884.) Experi-
ments with oxide cathodes, showing that the curve of
log g against 1, 7 has a bend at 750 1%, suggest that there
are two conduction mechanisms operating in parallel
in the coating, one with a low activation energy which
predominates below 750°K and one with a high activa-
tion energy which predominates above that temperature.
This theorv gives a simple explanation of Mahlman’s
results (2094 of 1949). A fuller account of these investiga-
tions will appear in Philips Res. Rep.

621.385.032.216 492
Microanalysis of Gas in Cathode Coating Assemblies.
H. Jacobs & B. Wolk. (Proc. Iust. Radio Engrs, W. & I,
Nov. 1949, Vol. 37, No. 11, pp. 1247-1251.) Gases evolved
during degassing and activation of oxide cathodes are

considered.

621.385.032.216 : 530.7 493
Application of Thermodynamics to Chemical Problems

involving the Oxide Cathode.—A. H. \Vhite. (]. appl.
Phys., Sept. 1949, Vol. 20, No. 9, pp. 856--860.)
621.385.15 494

A Microwave Secondary Electron Multiplier.—M. H.
Greenblatt. (Rev. sci. Instrum., Sept. 1949, Vol. 20,
No. g, pp. 6.46-050.) The multipactor, a dvnamic elec-
tron multiplier, consists of two parallel secondary-
emission plates with an a.c. voltage across them which is
adjusted so that the transit timc across the gap, for
clectrons starting with zero velocity from one of the
plates when the ficld is passing through zero, is hall the
period of the a.c. voltage. Primary and secondary
electrons are thus made to oscillate between the plates
and multiplication takes place. Phase relations between
the electrons and the field are discussed. When the
multipactor was used as a y-ray detector and the a.c.
voltage was obtained from ro-cm power, the rise time
of the pulse obtained was calculated as 5x 10719 sec

and measured to be <1077 sec. The dead-time was
about 5 us.
021.385.18.032.213 : 621.390.615.12 495

The Generation of High-Frequency Oscillations by
Hot-Cathode Discharge Tubes containing Gas at Low
Pressure.— E. B. Armstrong & K. G. Emecleus. (Proc.
Instn elect. Engrs, Part 111, Sept. 1949, Vol. 96, No. 43,
pp. 390-394.) Discussion of experimental results con-
cerning the generation of plasma clectron oscillations
by the discharge from a hot filament through ionized
Hg vapour, Ar and other gases. Oscillations are
produced both with bare metal cathodes and with
oxide cathodes. The vacuum wavelengths of the e.m.
waves produced range from 5 cm to 2 m. Under favour-
able conditions 1% of the anode power can be converted
into cnergy of oscillation in a coupled external circuit.
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Restricted regions of oscillating plasima appear to exist
primary clectron beams traversing these regions undergo
v.m.

621.385.2 496
The High-Frequency Response of Cylindrical Diodes.-
E. H. Gamble. (Proc. Inst. Radio Engrs, W. & E.,
Oct. 1949, Vol. 37, No. 10, p. 1206) Summary only.
The investigation includes the case of large signals
which have components varyving with time through an
amplitude comparable with that of the constant polariz-
ing voltage. The problem is regarded as quasi-stationary;
the solution is based on Poisson’s equation, Newton’s
cquation and the continuity equation. The method of
integral equations is used. A method of successive
approximations is devised for each specific form of
applied voltage. Though the solutions arc approximate
they throw light on the inner mechanism of the cylindrical
diode. The simplifying assumptions applicable to the
cases of space-charge-limited and temperature-limited
operation arc mentioned. A first approximation o
numerical solutions was obtained by means of an
analogue computer; the solutions are shown graphicaily
and satis{v the integral equations to an accuracy within
29%. TFor large signals, considerable modulation of the
clectric field and of the velocity and trajectory of the
electrons occurs. In some cases, clectrons are returned
to the cathode or oscillate radially in the interelectrode
space. For large electrode radii, the solutions reduce to

those applicable to the planar diode.

621.385.2 497
Extension of the Planar Diode Transit-Time Solution.
N. A. Begovich. (Proc. Iust. Radio Lngrs, W. & E.,
Nov. 1949, Vol. 37, No. I1, pp. 1340-1344.) Llewellyn’s
small-signal theorv for the plane parallel diode (552 of
1936 and 1669 of 1941) has becn extended to include a
closed-form sccond-order and third-order solution for
complete space-charge operation. This solution includes
terms not given by Benham’s conscrvation-of-charge

method (148 of 1939).

621.385.2 : 621.3.011 498

The Unit of Perveance.—G. D. O’'Neill. (Proc. /nst.
Radio Ewngrs, W. & E., Nov. 1949, Vol. 37, No. 11,
p. 1295.) Perveance is defined as the constant G in the
current/voltage relation I = GV? applicable to a
space-charge-limited diode. It is suggested that the unit
{or G should be associated with the name of Langmuir.

21.385.2 : 621.346.822 499

Transit Time Correction Factor for Cylindrical Noise
Diodes.—H. Ashcroft & C. Hurst. (Proc. phvs. Soc.,
1st Oct. 1949, Vol. 62, No. 358B, pp. 639-646.) The
noise generated by a diode is always less than it would be
if the transit of the electrons were instantancous. The
factor by which it is reduced is tabulated for transit
angles § up to 12} radians and for ratios » of anode to
cathode radius up to 20. The reduction is zero when
6 7.498 radians and log, » = 1.246.

621.385.2 1 621.396.822 500

Temperature-Limited Noise Diode Design.—R. W.
Slinkman. (Svivania Technologist, Oct. 1949, Vol. 2,
No. 4, pp. 6 8.) A general discussion of design problems
and of the more important characteristics of such diodes.
Design and construction details are given for a diode
with approximately 8 W total dissipation and maxi-
mum operating frequency 300 Mc/s. A 50-W tube is in
the experimental stage.

621.385.3 501

Pencil-Type U.H.F. Triodes.—G. M. Rose, D. W. Power
& W. A. Harris. (RCA Rev., Sept. 1949, Vol. 10, No. 3,
pp- 321-338.) 1949 I.R.E. National Convention paper
noted in 1824 of 1949 [No. 141]. A new type of triode
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is described which satisfies basic requirements of mini-
mum transit time, lead inductance and intermal capaci-
tance. It is small, has good thermal stability and low
heater wattage, and is suitable for mass production. A
double-ended construction is used, with the rod-type
anode and cathode connections extending outwards
from the two sides of a control-grid disk. The internal
elements are cylindrical and coaxial. Characteristics
and performance data are included for 4 different valves
of this tvpe, designed for usc as amplifiers and Jow-power
oscillators. Typical applications are described.

621.385.38 502

Hydrogen Thyratrons.—J. Grolleau. (EBull. Soc.
fiang. Elect., Oct. 1949, Vol. 9, No. 97, pp. 322-524.)
The advantages and disadvantages of hydrogen thyra-
trons are enumerated and a thyratron capable of handling
high peak power is described. This valve, developed by
the Compagnie Générale de Télégraphie sans Fil (C.5.F.),
has an indirectly heated cathode in the form of a cylinder
covered with fine-meshed Ni gauze to avoid flaking of
the coating which usually occurs with large metal
surfaces. Two thermal screens are arranged on either
side of the cathode in order to maintain the cathode at
its correct operating temperature of 820°C with the
minimum heating current. The grid completely
surrounds the anode/cathode space and the part which
controls the damping of the arc consists of three baffles.
Deionization is aided by kceping the anode/grid space
reasonably small. The heater current is 11.5A at
6.3 V, maximum peak voltage 16 kV, maximum peak
current 160 A and mean current 100 mA. Pulses of
duration up to 6 pus, with a recurrence frequency of
4000 per sec, can be handled. Valve life is of the order
of 500 hours. For peak powers higher than 1-2 MW, the
thyratrons can be connected either in series or In
parallel.

621.385.38 503

Extending Range D.C. Bias Control of Thyratron
Plate Current.—L. Reiffel. (Rev. sci. Iustrum., Sept.
1949, Vol. 20, No. g, pp. 699-702.) Advantages and
disadvantages of three existing methods of controlling
the average current in a thyratron with alternating anode
voltage are discussed. In a new method, an alternating
voltage is applied to the anode of the thyratron and
another alternating voltage to the screen grid. The
phase of the screen-grid voltage is shifted about go
behind that of the anode voltage by a fixed phase-shifting
network. An asymmetry is thus introduced into the
critical grid bias control curve of the thyratron, and the
minimum of this curve is shifted towards the 180
point of the anode voltage. Modifications of this simple
system are discussed.

621.385.38 504

Hot-Cathode Thyratrons: Practical Studies of
Characteristics.—H. de B. Knight. (Proc. [nstn elect.
Engrs, Part 111, Sept. 1949, Vol. 96, No. 43, pp- 361-378.
Discussion, pp. 379-381.) A survey of the main factors
affecting the characteristics and life of thyratrons,
based on experimental results. Such facters include
electron emission from the cathode, ionization and cur-
rent build-up, grid control, current-carrying capacity,
the decay of ionization at the end of conduction, and the
provision of suitable operating conditions. Other
factors, such as positive-ion bombardment, may affect
valve life but not electrical performance. The control
characteristics of different types of grid are discussed,
with special reference to the pentode design, which
enables heavy currents to be controlled from high-
impedance grid circuits. The arc voltage drop varies
considerably with filling pressure and current. If the
current-carrying capacity of the arc path is exceeded,
the arc may suddenly go out, and undesirable h.v.

WIRELESS ENGINEER, FEBRUARY 1950

surges may result. A method of measuring deionization
time is described. Kesults are given showing how this
time varies according to the nature of the filling gas and
its pressure.  Sce also 3168 of 1949 (Jones et al.).

621.385.5 : 621.396.622.7 : 621.396.619.13 505

The * ¢-Detector’, A Detector Valve for Frequency
Modulation.—J. I.. H. Jonker & A. J. W. M. van Over-
beek. (Philips tech. Rev., July 1949, Vol. 11, No. I,
pp. 1-11.) Description of a new valve with 7 grids, which
can replace several circuits and valves needed in other
detection svstems. The second, fourth and sixth grids are
screen grids and the seventh Is a suppressor grid. The
third and fifth grids are control grids, to each of which an
output voltage is applied from an i.f. transformer. The
r.m.s. value of these voltages must be at least 8 V. The
mean value of the anode current is a function of the phase
shift ¢ between the two control voltages. $ is a function
of the frequency deviation. Both these functions are
approximately linear when ¢ has a sweep between 6o
and 120°. The amplitude of the anode current is inde
pendent of the magnitude of the control voltages,
provided these exceed 8\ The valve thus acts as a
limiter: this renders certain sources of noise and of dis-
tortion harmless. No inertia other than electron inertia
is involved, so that short impulsive interference bursts
are also limited. The ‘ ¢-detector ' has an a.f. output
voltage of 20-25 V. No if. trausformer is needed. The
first grid can be used for blocking the cathode current if
the control voltages are not large enough, thus suppress-
ing interchannel noise. Type EQ80 is made in the same
way as Rimlock valves but has a ‘ Noval ' base with
g pins. The mean anode current s 0.25 mA.

621.385.832 506
Cathode-Ray Tubes for the Study of Rapid
Phenomena.—P. Patriarche & P. Bonvalot. (Buil

Soc. framg. Elect., Oct. 1949, Vol. 9, No. 97, pPpP- 525
531.) Improvement of the performance of c.r. tubes
by better design of electron guns, by reduction of
distortion and aberration of the electron-optical systems,
and particularly by the use of post-deflection accelera-
tion, is discussed and optimum conditions for the
observation of transient etfects are considered.

621.396.615.141.2 507
Methods of Measurement used in the Study of Mag-

netrons. Results obtained on New Types of Magnetron. -
J. Legros & C. Azéma. (Bull. Soc. frang. Elect., Oct.
1949, Vol. g, No. 97, pp. 563-570.) Measurements

necessary prior to evacuation, such as the determination
of the resonance frequencies of the anode block, and
measurements of various parameters for completed
magnetrons under pulse or ¢.w. conditions, are outlined.
Operating characteristics are given for the following
new valves: (a) Type MV.201, a miniature valve with
glass envelope and overlapping segments giving a mean
power of 6 W on wavelengths from 19 to 28 cm, with
frequency variation by means of an external circuit.
() Type MCV .81, for c.w. operation with a power of 80 W
in the range 8.2-8.8 cm, with mechanical regulation.
(¢) Type MC.r1ort, for high-power radar pulse operation,;
the anode block has double strapping on both faces;
air-jet cooling is used and the useful power with I-ps
pulses at 500 per sec can reach I MW, (d) Type MC.231,
for c.w. operation on a wavelength of about 23 cm, with
a useful power of 1 kW; the anode is water-cooled, but
air-cooling will be used on later models.

621.396.615.141.2 508

The Modes of Oscillation for Magnetron Anodes.—
C. Azéma. (Bull. Soc. framg. Elect., Oct. 1949, Vol. 9,
No. 97, pp. 550—507.) Two methods are available for
determining the resonance frequency for cavity magne-
trons, one based on calculations of e.m. fields by the
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methods of mathematical physics, the other based on
the concept of cquivalent circuits, to which ordinary
circuit technique can be applied. Both methods are
used to obtain information as to the characteristics of
the {requency spectrum for magnetrons with different
types of strapping, and for rising-sun magnetrons.
Three methods of mode isolation that have been tried
by the Compagnie générale de T.S.F. involving the
use of rounded fins, decoupled cavities or unequal
cavities, are briefly mentioned.

621.396.615.141.2 509

Modes in Interdigital Magnetrons.- J. F. Hull &
L. W. Greenwald. (Proc. Imst. Radio Ingrs, W. & E.,
Nov. 1949, Vol. 37, No. 11, pp. 1258 1203.) A set of
design equations is derived, bv mecans of which the
resonance wavelength and external () can be calculated
for each mode of these magnetrons. Results thus
obtained are compared with experimental results. See
also 908 of 1949 (Hull & Randals).

621.396.615.142 : 621.385.029.63/.64 510

Electron Bunching in a Velocity-Modulation Valve by
means of a Travelling-Wave Device.—R. Warnecke,
W. Kleen, O. Doehler & H. Huber. (C. R. Acad.
Sci., Paris, 3rd Oct. 1949, Vol. 229, No. 14, pp. 648
649.) The gain of travelling-wave amplifiers of the
Kompiner-Pierce type is of the order of magnitude of
the ratio of the real part to the imaginary part ol the
propagation constant of the amplified wave; only the
energy corresponding to a small excess of the electron
velocity over the travelling-wave velocity can be con-
verted to h.f. e.m. energy. The cfficiency of the energy
exchange can be improved by means of a svstermn in
which the electron beam, modulated in density and
velocity by means of a wave applied at the input of a
retarding system, is injected into a cavity resonator
in the field of which the electron packets give up a large
part of their kinetic energyv. The h.f. energy transported
by the travelling wave to the output end of the retarding
system is either absorbed by a matehed attenuating
clement or added, by means of a phase transformer, to
that which appears in the resonator. This arrangement
can thus be considered as an improvement of the
ordinary travelling-wave valve, or of the v.m. valve
with two interacting helds. Theory of this method of
amplification is summarized. Ilectron bunching and
energy conversion factors as high as those [or v.m.
valves can be obtained. The method has the advantage
of requiring no tuned device, with the properties of an
oscillatory circuit, at the input. This results in an
essential simplification of the adjustments and avoids
the limitation of the pass band which, in klvstron
amplifiers, involves the high Q of the tuned device.
With the new amplifier, in fact, the pass band is that
of the output cavity resonator and this band is widened
by the operational load.

621.396.65 511

Amplification by Direct Electronic Interaction in
Valves without Circuits.— P. Guénard, R. Berterottiére
& O. Doehler. (Bull. Soc. frang. Elect., Oct. 1949, Vol. 9,
No. 97, pp. 543-549.) See 2977 of 1949.

621.396.645 : 537.311.33 : 621.315.59 512
The Theory of p-n Junctions in Semiconductors and
p-n Junction Transistors.— Shocklev. (See 379.)

621.396.645 : 537.311.33 : 621.315.59 513

Hole Injection in Germanium — Quantitative Studies
and Filamentary Transistors.- Shockley, Pearson &
Haynes. (See 380.)

621.396.645 : 537.311.33 : 621.315.59 514

Some Circuit Aspects of the Transistor.—Rvder
& Kircher. (See 334.)

A.q0

621.396.822 515

On the Theory of the Shot Effect. .. A. \Weinstein.
(Zh. tekh. Fiz., Sept. 1947, Vol. 17, No. 9, pp. 1045-
1050. In Russian.) A mathematical discussion of the
shot effect in a cylindrical diode when the current
is limited by space charge, taking into account the
transit time of electrons. When  space charge is
present the velocity distribution of emitted clectrons
must be considered. Further investigations are required
to determine the relation between the fluctuations of
the velocity distribution and those of the anode current.

621.396.822 516

Suppression of Shot Effect Noise in Triodes and Pen-
todes.—K. S. Knol & A. Versnel. (Physica, 's Grav.,
July 1949, Vol. 15, Nos. 5/6, pp. 462—464. In English.)
Strutt & van der Ziel (3358 of 1948) suggested that
spontancous fluctuations arising from the shot effect
could be suppressed by using induced grid noise and
capacitive detuning of the input circuit. The connection
of a capacitor between the control grid and the anode
results in a much larger suppression of noise by detuning
than is possible without the capacitor. Noise measurc.
ments at frequencies of 43 and 120 Mc/s on a Type-EFs0
valve used first as a triode and then as a pentode are
discussed. The method of measurement was analogous
to that of van der Ziel & Versnel (249 of 1949).
621.390.822 517

Measurements on Total-Emission Conductance at
35cm and 15cm Wavelength. —G. Diemer & K. S.
Knol. (Physica, ’s Grav., July 1949, Vol. 15, Nos. 56,
PP- 459—462. In English.) An experimental disk-seal
diode was used, the cathode grid spacing being 15 pu
at & saturation current of 35 mA and 20 p at a saturation
current of o.r mA. The active area was 0.75 mm?2.
Measurcments were made at cathode temperatures
between 1100°K and 1350°K. The valve was studied
in a coaxial circuit looselv coupled to a modulated
standard signal generator and also to a crvstal detector
and Lf. amplifier; the valve conductance was calculated
from Q measurements on this circuit for various saturation
currents and anode voltages. Results are shown graph-
ically and discussed; they do not support the ‘linear
field theorv’. See also 3310-3313 of 1949.

621.396.822 : 621.385 518

Shot Effect in Valves and the Limits of Amplification.—
K. Frianz. (FIAT Review of Gevinan Science, 1939—
1946; Electvonics, incl. Fundamental Emission Phenowm-
ena, Part 2, 1948, pp. 21-29. In German.) A general
review, with references to 19 German publications.
Input-circuit design is considered.

621.385 518
Fundamentals of Radio-Valve Technique. [Book
Review] —J. Deketh. Publishers: Cleaver-Hume Press,
London, 535 pp., 355. (Wireless Engr, Dec. 1949,
Vol. 26, No. 315, p. 413.) A translation of the first
of a series of books on valves originated by Philips,
Eindhoven. A fairly elementary treatment suited to the
student and with uscful references for the engineer.

MISCELLANEOUS

5 1 61(43) 520

FIAT Review of German Science, 1939-1946: Elec-
tronics, incl. Fundamental Emission Phenomena: Part
2. [Book Notice]—G. Goubau & J. Zenncck (Senior
Authors). Publishers: Office of Military Government for
Germany, Field Information Agencies Technical,
British, I'rench, U.S., 1948, 288 pp. In German. Part
I was noted in 2414 of 1949. For abstracts of papers
see various sections.
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ACOUSTICS AND AUDIO FREQUENCIES
016 334 521

References to Contemporary Papers on Acoustics.
. Taber Jones. (f. acous!. Scc. Amer., Nov. 1949, Vol
21, No. 6. pp. 639 636.) Continuation of 1 ol January.

534.121.1 522

Vibration of a Metal Plate in a Sound Field. - T. Vogel.
(]. Phvs. Radiwon, July 1940, Vol 7, No. 7, pp. 193-2071.)
The theory ol acoustic transparency is discussed and an
approximate expression is derived for the fransparency
of a plate for excitation frequencies considerably difier
ent from its fundamental resonance frequency. .\ method
is described for the measurement ol transparency.
Results obtained for four Al plates, of thickness @t mm
and of sizes from 2 m ¥ 1 m to 33 cm >~ 25cm, conlirm
the theorv given but are not in agreement with the
theorvy of Davis (1933 Abstracts, p.210), especiallv
for the smaller plates.

534.21 523

General Expression for Huyghens’ Principle for
Attenuated Propagation of Longitudinal Waves. ].
Brodin. (C. R. Acad. Sci., Paris, r4th  Nov. 1949,

Vol. 229, No. 20, pp. 98, 991.) It is required to deter
mine a surface distribution of sources on a closed surface
S which produces the same wave outside S as a given
distribution of sources inside S. It the medium is
imperfectly transparent, the solution is not unique:
the general solution involves a single-layer distribution
and a double-laver distribution over S, one ol these
layers being arbitrary. \mong these solutions, however,
onlv one gives no wave inside 5. See also 712 below.
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U.D.C. nuinbers marked with a dagger (+) must be regarded
b f the titles of jonrnals ave taken from the World List of
Titles that do not appeav in this List ave abbreviated in a style confornming {o it.

534.213 524
The Acoustic Characteristics of Conical Pipes.
M. Molkhtar & G. A. Messih. (Proc. phvs. Soc., 18t Dec.
1949, Vol. 62, No. 3608, pp. 703-799.) Lxperimental
investigation of shightlyv tapered pipes to determine end
corrections and the variation ol velocity and pressure
alony the pipe. The resonance frequencies are in fair
agreement with the theorctical formula ki tan Al
(r throat radius, / slant leneth and & w 0,
where ¢ is the velocity of sound). The nodes are not
equidistant and pressure at the nodes is not zero. The
end correction is given approximately by the empirical
expression 0.6r | (0.0 2100 x) sinf, where 2 is the
resonance frequency and 8 the semi-apical angle of the

cone.

334.237 0 534.127.1 525

Pressure Distribution in the Acoustical Field Excited
by a Vibrating Plate. . Dlachner. (/. acoust. Soc.
Tmer., Nov. 1949, Vol. 21, No. 6, pp. 617 025.) The

computed distribution 1s bascd on an cxact exXPression
for the form of the vibrations in the circular plate, and
is valid at distances from the centre of the plate greater

than 1o 20 times its radius. A short survey of the
theory of forced vibrations is included.
534.321.7 1 621.396.615.T1 526

Tone Source for Tuning Musical Instruments. - 1o L.
Kent. (/<dectronics, Dec. 1949, Vol. 22, No. 12, pp. 164
166.) A Hartlev oscillator produces two alternative
timbres for the notes A and Bh, the semitone relation
being retained irrespective of the setting of a control
for the frequency of \ in the range 435445 ¢/s.

534.321.7.08 527
International Standard Musical Pitch.— L. S. Lloyvd.
(J. It. Soc. Arts, 10th Dec. 1949, Vol. 93, No. 4810,
pp. 74--85. Discussion, pp. 86-89.) A verbatim reporf
of a paper read before the Socicty on 160th Nov. ta49.
The history of the adoption of standard pitch is traced
irom the French decree ol 1853 to the British Standards
publication B.%.8%0 40 of Julv 1949, which defines the
international standard of concert pitch to be based on a
frequency of 440 c/s for the note \ in the treble clef.

534.321.9 598

Measurements on the Absorption of Ultrasonics in
Water. — \. van [tterbeek & P. Slootmakers. (Physica,
s Grav., Oct. 1949, Vol. 15, No. 10, pp. 897 905. In
English)) A balance method was used, at a frequency
of 1500 ke's. If % is the absorption coeflicient and ¥
the frequency, «¥2 355 1017 sec?em at 22 C,
which agrees well with the value obtained for frequencics
over 10 Mc's. Absorption in a NaCl solution was also
measured as a function of concentration.

534.321.9 i 529
Scattering of an Underwater Ultrasonic Beam from

Liquid Cylindrical Obstacles. P. Tamarkin. (/. acous!.
Soc. Amer., Nov. 1949, Vol. 21, No. 6, pp. 612 610.)
Lone summary of part of a thesis.
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534.42 4 538.561 530

Production and Observation of High Frequencies due
to Combination of Several Low Frequencies. Dolinski.
(See  560.)

534.612.4 531
The Plane Wave Reciprocity Parameter and its
Application to the Calibration of Electroacoustic Trans-
ducers at Close Distances.—13. . Simmons & R. J.
Urick. (/. acoust. Soc. Amer., Nov. 1949, Vol. 21, No. 6,
pp- 633-035.) “The reciprocity paramcter for a plane
wave sound ficld is shown to be equal to 24 /pc, where
A 1s the arca of the plane piston source and pe the char-
acteristic acoustic resistance of the medium. It is shown
experimentally that the sound field in {ront of a plane
piston source 1s cttectively plane over a distance approx-
imately equal to .4 ‘A, and that in such a region the plane
wave parameter may be used to obtain a free-field cali-
bration of the transducer by the reciprocity method.’

534.78 532

Theory of Speech Masking by Reverberation.—R. 1.
Bolt & A. D. MacDonald. (]. acoust. Soc. Awmer., Nov.
1949, Vol. 21, No. 6, pp. 577 530.) A general statistical
theorv, in which speech is regarded as a series of discrete
pulses distributed over a 30-db range in sound-pressure
level in a given frequency band.

534-843 533

Acoustics of Rooms..— M. A. S. Ross. (Nalure, Lond.,
24th Dec. 1949, Vol. 164, No. 4152, pp. 1080 1081.)
Summary of a course of 6 lectures by R. H. Bolt, which
included reviews of accepted theory, recent progress,
and problems requiring (urther investigation.

5348444 534

Problems of Sound in Large Halls with Strong Rever-
beration.— T. S. Korn. (F/F, Brussels, 1949, No. 1.
pp. 103108, In French, with Inglish summary.)
Reasons for reduced intelligibility in certain halls are
discussed. The simplifications generallv accepted for
the acoustic studv of halls do not apply when the rever-
beration time is large. Methods for reducing the rever-
beration effect are discussed and an ‘apparent rever-
beration time ’ is introduced, in which account is taken
of the duration of the exciting sound.  The most effec-
tive procedure for reducing reverberation is to increase
as far as possible the intensity ol the direct wave relative
to that of the reHlected wave.

534-86 1 621.396.619.13 : 621.3906.712 535

A Demonstration of Experimental F.M. Broadcast
Transmitting and Receiving Equipment. —W. W. Honnor.
(Proc. Instn Radio Engrs, Aust., Feb. 1949, Vol. 10,
No. 2, pp. 35-41.) 10948 Australian T.R.E. Convention
paper. The equipment is described and an analysis of
a hstening test 1s given. The results indicate that
f.m. broadcasting transmissions, il reproduced bv high-
quality receivers, will be more acceptable to the major-
ity of listeners than the service provided by the
existing a.m. m.f. system, if conventional superhetero-
dyne receivers are used.

621.395.61/.62 536
A Low-Q Directional Magnetostrictive Electroacoustic

Transducer.—I.. Camp & F. D. Wertz. (J. acousi.
Soc. 4mer., Nov. 1949, Vol. 21, No. 6, p. 636.) Correc
tion to 3022 of 1949.

621.395.01/.62 537

Theory of Passive Linear Electroacoustic Transducers
with Fixed Velocity Distribution.—L. L. Foldy. (/.
acoust. Soc. Awmer., Nov. 1949, Vol. 21, No. 6, pp.
595-004.) In previous papers (3550 of 19435 and
990 of 1947) a general theory of transducers was
developed.  The special case ol a fixed velocity dis-
tribution is now analysed in simpler mathematical

A.42

terms Dbut in greater detail. The impedances, trans-
mitting and receiving responses, directional properties,
and cfticiency are considered, and the ‘reciprocity’
and ‘available acoustic power’ theorems are proved.
Summary noted 11r 939 ol 1949.

621.395.01 538
Sensitivity and Fidelity of Microphones.—]J. Henrv.
(Radio framg¢.. Nov. 10949, No. 11, pp. 17-20.) Two

applications of the principle of reaction are first outlined
and two microphone circuits then described. The
first circuit comprises a microphone of anv type that
may act as a variable impedance clement in an oscil-
Iatory circuit, a h.f. oscillator, a special type of quartz
discriininator, and a {frequency stabilizer. Using a
capacitor microphone the Lf. output available is of the
order of 1V, compared with the normal 1o-100 mV.
The second arrangement is a rcaction system using a
carbon microplione coupled mechanically to a telephone
earpiece. This can give either a considerable increase
in sensitivity or in fidelity.

021.395.625+ 534.862.3/.4 539

Some Factors governing the Choice of a High-Quality
Recording and Reproducing System.—G. . Dutton.
(Proc. Instn Radio Enwngrs, Aust., Oct. 1949, Vol. 10,
No. 10, pp. 269-275.) A general discussion of the ad-
vantages and limitations of filin recording, the Philips-
Miller svstem (mechanically engraved variable-area
film), disk svstems and magnetic-tape svstems.

621.395.625.2 540

Modern Practice in Disc Recording.—R. V. Southeyv.
(Proc. Instn Radio Engrs, Ausi., Nov. 1948, Vol. o,
No. 11, pp. 16 20.) A general survey, with special
reference to needle-tip and groove dimensions, cross-
over frequency and frequency correction.  Recommended
tip and groove dimensions for standardization are noted.

621.395.625.2 : 534.36 541

Some Problems of Disc Recording for Broadecasting
Purposes.—F. O. Viol. (Proc. Instn Radio Ewngrs,
lust., Feb. 1949, Vol. 10, No. 2, pp. 42—47.) The ad-
vantages of disk recording are outlined and the best
compromise for groove spacing and velocity and direc-
tion of cut for 16-in. disks is discussed. A recommended
recording characteristic for general use is given.  Record-
ing heads and pickups suitable for cellulose-nitrate disks
are also considered.

1 621.396.015.11 542
Beat-Frequency Oscillator.— Flanagan.

621.396.619.23
Warbler for
(See 590.)

621.390.645 543
Description and Analysis of a New 50-Watt Amplifier
Circuit.—McIntosh & Gow. (See 592.)

621.396.045.37 544
The Cathode Follower as Audio Power Amplifier.

Sterling.  (See 599.)

681.84 545
Designing a Portable Sound Projector.—G. A. del

Valle. (Elect. Mfg, N.Y., Aug. 1939, Vol. 434, No. 2,

Pp- 74-79..188.) The R.C.A.400 Junior model, for
use with 16-mm sound film, weighs only 46 Ib with its
loudspeaker. The sound amplifier has four stages,
with inverse feedback, and gives up to 10 W sound
output with <29 distortion, while frequency response
varies by less than 5db over the range 50-5000 c¢/s.
An intensity of 150 lumens is obtained on the screen,
using a standard 1 ooo-W lamp with forced-air cooling.
The apparatus gives a class-room performance comparable
with professional cinema standards and it does not
require a skilled operator.
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631.85 546

Some Aspects of Phonograph Pickup Design.—W. R.
Nicholas. (Proc. Instn Radio Engrs, Ausi., March 1949,
Vol. 10, No. 3, pp. 63-73. Correction, Vol. 10, No. 4,
p. 113.) A Dbriel review is given of the properties of
lateral disk records. The electrical and mechanical
requirements to be met by a pickup arc stated and a
general treatment of the design of a typical magnetic
pickup is given. The forces likely to be cncountered
at the stylus point are discussed and calculations are
made for a particular type of magnetic pickup. Im-
proved types are briefly described and their principal
characteristics noted.

AERIALS AND TRANSMISSION LINES

621.315.212: [621.395 621.397 547
Progress in Coaxial Telephone and Television Systems.
Abraham. (See 739.)

0621.392.22 621.392.267 548

A General Method of Solution for Non-Uniform
Cylindrically Symmetrical Wave Fields. H. 1. Meinke.
(Z. angew. Phys., Oct. 1949, Vol. 1, No. 11, pp. 500 516.)
Continuation of 1645 of 1948. The frequency dependence
of the permeability ; of the dielectric in the transformed
svsten s determined by the Fourier coetiicients in the
expression for u. To a first approximation the perme-
ability increases as the square of the frequency.  The
wave field of a cylindrically symmetrical non-uniforinity
can be determined as soon as the c.s. field distribution
for the transformed svstem and its equipotential lines
are known.

621.302.22 1 621.3.09 549

Contribution to the Study of Propagation on a Hetero-
geneous Line. [. H. Ravmond. (/. Phys. Radiwm,
June 1946, Vol. 7, No. 6. pp. 171-177.) Methods of
solving the cquations of propagation, due to Tarodi
(2149 of 1944) and to Ravimmond (2472 of r1940), arc
discussed.  The coefficients of reflection and trans-
mission are defined f{or the general case, and a solution
15 obtained bv means of series. Steadv-state conditions
are considered: Laplace transformations can be used to
applv the results obtained to transient conditions. The
method of treatment is applicable to coaxial cables with
irregularitics which may give rise to ccho signals, and
to propagation in heterozeneous media.

621.392.207 550

The Field in Non-Uniform Rectangular Waveguides
with H;o-Wave Excitation. R. Piloty, Jr. (Z. angew.
Plys., Oct. 1949, Vol. 1, No. 11, pp. 490-502.) Continua-
tion of 31t of Januarv. An approximation method of
solution of the general equation is developed. Sce also
548 above.

0621.392.26% 551

On the Input Impedance of a Waveguide beyond its
Cut-Off Frequency.— \. Briot. (C. I’. Hcad. Sci., Pavis,
218t Nov. 1949, Vol. 229, No. 21, pp. 1066-10068 )
Bromwich’s difterential equation for the e.m. ficld can
be simplified in the case of a piston attenuator, the
excitation being longitudinnl and periodic. Tormulae
are obtained for the impedance for both clectric and
magnetic modes. The input impedance of a piston
attenuator is imaginary, whatever the mode considered.
It is capacitive for electric modes and inductive for
magnetic modes. Since the characteristic impedance of a
waveguide is a real quantity, a dissipative element should
be placed in front of the attenuator to absorb reflected
energy.

621.392.261 : 621.392.43 : 621.396.615.141.2 552
Determination of the Characteristics of Matching
Circuits for a Magnetron Modulator.—]. Ortusi & P.
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Fechner.  (Awun. Radioélect., Oct. 1949, Vol 5, No. 13,
pp. 205-31 4.0 The characteristic impedances ol wave
guides are calculated for different types of wave, and
the conditions for suppression of the stationary waves
causcd by the insertion of an active obstacle in the wave
guide are considered in detail. A method is described
for measurement of the reflection, transmission and loss
characteristics ol an active obstacle in a waveguide and,
for the case of a magnetron modulator, the conditions
are determined which are necessary for the greatest
possible variation of the impedance thrown back by the
magnetron into the waveguide. Sce also 894 of 1949
(Gutton & Ortusi) and 2140 of 1949.

621.396.67 553

Fundamental Limitations of Small Antennas.— H. \.
Wheeler.  (Proc. TI'nstn Radio Iingrs, Ausl., Teb. 1949,
Vol. 10, No. 2, pp. 47-32.) Reprint. See 1261 of 1948,

621.3906.67 554

Radiation Patterns and Gain ot a Four-Antenna Array
located at the Corners of a Square around a Central
Parasitic Antenna.—G. Boudouris. (]. Brit. Iwuslin
Radio Engrs, Dec. 1049, Vol. 9, No. 12, pp. 427-439.)
\nalvsis assuming all are A4 acrials grounded to a
perfectly conducting plane. The impedance at the base
of cach aerial is calculated as a function of the length
of the diagonal, and the horizontal and vertical radiation
patterns are determined.  These may have directional
characteristics. By comparing the held produced by
the array to the field produced by a single aerial for the
same power input. the average increase in field is found
as a function of the diagonat spacing. The maximum
average increase is 207, and the maximum peak increase
in certamn directions 60°,. The effect of limited ground
conductivity and the use of radiators shorter than A/4
arc discussed.

021.300.67 555
Helical Beam Antenna Design Techniques. J. D.

Kravs.  (Communications, Scpt. 1949, Vol. 29, No. 9
pp. 69, 35.) Approximate formulac are derived for
beam width, power gain, axial ratio and terminal

resistance of o helix radiating in the axial mode. with
angle of pitch between 127 and 15 . The smaller angle
gives a sharper main lobe for given axial length, while
the larger angle gives a slightlv smaller resistance varia-
tion throughout the frequency band.

621.396.67 : 621.392.43 556

Impedance Transformation in Folded Dipoles.—R.
Guertler. (Proc. [nsin Radio I-ngrs, Aust., April 1040,
Vol. 10, No. 4, pp. 95-100.) The impedance of a folded
dipole, relative to that of a simple dipole, may bhe
adjusted bv the use of conductors of different diameters
for the separate elements. Increased impedance ratios
can be obtamed by the use of additional elcments.
Approximate tormulae are developed for calculating the
impedance ratio when the current ratio is known.
Measurements confirm the practical applicability of the
formulae.

621.396.67 : 621.397.02 557

Quadrature Phased TV Receiving Antenna.—(7ele-
Tech, Nov. 1949, Vol. 8, No. 11, pp. 30 37.) A capacitive
phase shifter, with combined resistive and inductive
detuning  compensation, is uscd  with two  crossed
horizontal dipoles to provide variable directivity without
rotation of the aerial syvstem. Orientation of onc dipole
can be used to minimize ghost effects.  \n outdoor and
a built-in svstem are described. The whole U.S. tele-
vision band is covered without switching.

621.396.671 558
The Predetermination of Antenna Characteristics by
Means of Models.—R. D. Boadle. (Proc. Instn Radio

Ay



Lowers, dust., June 3949, Yol 10, No. 6, pp. 155 159.)
Paper presented at the Austrahan 1.R.1.. convention,
Svdney, 1948, Description of cquipment and techrique,
with results for a high-gain vertically polarized v.h.i.
acrial.

621.300.67 : 621.390.9 559
Radar Scanners and Radomes. Book Review|
Cady, Karelitz & Turner. (See 651.)
CIRCUITS AND CIRCUIT ELEMENTS
534.42  538.501 560

Production and Observation of High Frequencies due
to Combination of Several Low Frequencies. 5. Dolinski.
(C. RR. Acad. Sci., Paris, 24th Oct. 1949, Vol. 229, No. 17,
pp- 812 -811.) Suitable methods are described for audio
and radio [requencics.

621.3.015.33:021.392 561
Response of Circuits to Steady-State Pulses. D. 1.
Waidelich.  (Proc. Insl. Radio Fungrs, W. & 1., Dec.
r949. Vol. 37, No. 12, pp. 1390-1501.) “A method of
calculating the steady-state response of cirenits to
repeated pulses is given using the method of the steady-
state operational calculus. A short table of transforims
which have been found uselul in these calculations is
also presented. The response of several basic circuits
to these pulses is obtained and shown as calculated
curves, and the calculated curves are then compared
with curves obtained cxperimentallyv. These curves have
been found to be very useful in adjusting circuits to be
used with pulses.  Several other possible applications
are discussed.”
021.314.2:6271.306.611.33.34 562
A Design for Double-Tuned Transformers. ] B.
Rudd.  (Proc. Tustn Radio Lugrs, Ausl., Jan. 1949,
Vol. 10, No. 1, pp. 3-9.) 1948 Australian I.IR.IE. Conven-
tion paper.  Sce 3003 of 1949.
621.314.3% 563
An Experimental Study of the Magnetic Amplifier and
the Effects of Supply Frequency on Performance.

Lo H. Frost-smith,  (J. Brit. Instn Radio 'ngrs, Dec.
1949. Vol. 9, No. 12, pp. 410--443.) Discussion on 44 of
Jannary.

621.314.3t 564

On the Dynamics of the Self-Excited Series Trans-
ductor. M. Delattre & K. Kithnert. (C. R. Acad. Sci.,
Paris, 24th Oct. 1949, Vol. 229, No. 17, pp. 31g-821.)
Discussion for the period of transition from one steadyv
state to a dificrent one when the control current is
changed. The response time depends on the absolute
value ol the input signal and on various other factors;
it approaches zc1o under ideal conditions.

565
W. . Dorn-

021.314.3%
Self-Saturation in Magnetic Amplifiers.

hoefer.  (Llect. Engng, N.Y ., Nov. 1949, Vol. 63, No. 171,
p- 9%88.) Summary of ALLE.E. paper. \ high voltage

can be induced in the control winding it one a.c. coil
becomes inoperative and the cffective inductance and
time delay of the control circuit are substantial, but
these factors can be reduced either by external feedback
or by sell-saturation. The latter method makes use of
a rectifier valve in series with each a.c. (anode) winding;
its advantages arc discussed: it has been applied for
both a.c. and d.c. vutput and for single and polyphasc

supplies.  Rectifiers with high backward/forward resist-

ance ratio arc required.

621.317.772 566
Diode Phase-Discriminators. - R. . Dishington.

(Proc. Inst. Radio Isngrs, V. & [7., Dec. 1949, Vol. 37,
No. 12, pp. 1401-1404.) “ Two sinusoidal phase-
discriminators are analyzed and it is found that universal

A 44

curves of their general phase charactensties can be
plotted as a function of two parameters. From thesc
curves 1t is concluded that the resistances in series with
the tubes and also the tube resistances themselves are
the most important factors in determining optimum
performance.”

621.318.4:621.397.62 567
Coils for Television Receivers. F. Justcr. (7élévis.
franc., Nov. 1949, No. 53, pp. 1518, 24.) Graphical

methods for designing h.f., i.f. and video-frequency coils
with maximum Q.

021.318.42 568

On the Calculation of Effective Core Permeability of
Premagnetized Choke Coils. — J. Kammerloher. (Funk .
Ton, 1949, Vol. 3, Nos. 9,10, pp. 491—-496.) Continuation
of 29 of 1949. Valucs obtained when differential
permeability is replaced by reversible permeability are
in good agreement with those of Feldtkeller.

621.318.7 569

The Theory of Electric Filters and thie Polynomials of
Tchebycheff.—\. Colombani. (]. Phvs. Radiuwm, Aug.
1946, Vol. 7, No. 8, pp. 231-243.) Tull paper; for abstract
of shorter version see 652 of 1947.

621.302 570
Quarter Wave Networks. . Green.  (Aarcons Kev.,
Oct. Dec. 1949, Vol. 12, No. 95, pp. 157 -171.) The

properties of a normal A 4 line arc derived by means of
vector diagrams and the following basic cquations used
to express anv form of A4 or inverting network :
Iy = JVa/Re 1y = Ry

[, Vyand T, 17, are respectively the input and output
current and voltage and R, is the surge impedance ol
the A4 line. It is proved that certain types of lumped
network are identical as regards external velations.
The component values and characteristic impedances of
various balanced and unbalanced networks are tabu-
lated.  Anappendix deals with the derivation of ditferent
forms of a Dbridge network devised by A, T. Starr for
operation between balanced and unbalanced lines. This
derivation is based on that given bv Starr m an un-
published memorandum.

621.392.43 : 621.390.67 571
Design Procedures for Pi-Network Antenna Couplers.
L. Storch. (Proc. Inst. Radio Engrs, 1. & L., Dec. 1949,
Vol. 37, No. 12, pp. 1427 1432.) '* The design of reactive
pi-networks for transforming a wide range of complex
load impedance into a fixed resistance shunted by a
tuned circuit is subjected to a thorough imvestigation.
A very significant result is the complete analogy which
s cstablished between the analvsis and design of the
pi-network and the cquivalent mampulation of a group

ol simple geometrical figures.”

621.392.5 572

Realization of Linear Quadripoles with Prescribed
Frequency Dependence. taking account of Equal Coil and
Capacitor Losses.——Nai-Ta JMing. (Aich. Elektrolech.,
1949, Vol. 39, No. 8, pp. 496 307.) See also 3367 ol 1949.

021.392.5 573
Resistance Quadripoles as Attenuator Elements.
W. Taeger. (Funk w. Tonr, 1949, Vol. 3, Nos. 9 10,

Calculations of varions impedance ratios

PP 475-487.) Tatu
Attenuation in

m T, L, m and bridged-T networks.

nepers is tabulated and plotted for ditferent values
of R Z.
621.302.5 574

On the Synthesis of the Most General Passive Quad-
ripoles.— V. Belevitch: R. Leroy. (Cdbles & Trans-
wmisston, Paris, Oct. 1949, Vol. 3, No. 4, pp. 340-341.)
Comment on 1886 of 1949 and author’s reply.
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621.392.52 575

General Forms of Ladder-Filter Half-Sections Classed
according to the Value of the Image-Impedance Transfer
Index. —]. E. Colin. (Cdbles & Transmission, Paris,
Oct. 1949, Vol. 3, No. 4, pp. 281-293.) Continuation of
2748 of 1949. Difterent simple and compound types of
ladder-filter network with one or two cut-ott trequencies
are reduced to eight basic forms, whose principal char-
acteristics are discussed. Formulace for impetlance ratio,
component values and image-impedance are tabulated,
and three general laws ot form are enunciated.

621.392.52 576
Transference Nomographs for Low-Pass Iterative
Filters. - E. W. Tschudi. (Electronics, Dec. 1949,

Vol. 22, No. 12, pp. 112, 114.) For determining time
constant and phase lag, given input frequency, attenua-
tion and number of stages up to 6.

621.392.52 577
Using the Reactance Chart for Filter Design Problems.
“H. B. Davis. (Audio Engng, N.Y ., Dec. 1949, Vol. 33,

No. 12, pp. 12-13, 40.) Methods are outhned for

determining the values of components of various filter

and equalizer circuits.

621.392.52 578

Filters: Part 1 — The Importance of Zg, the Char-
acteristic Impedance.—*‘ Cathode Ray”. (Wiveless World,
Jan. 1930, Vol. 56, No. 1, pp. 25 29.)

621.392.52 : 621.395.44 1 621.316.1 579

Wave Filters protect Carrier Signals frem Shunting
Effect of Capacitors. . A. Ringger, Jr. (£lect. World,
N.Y. 1ath Nov. 1949, Vol. 132, No. 21, pp. 106-108.)
High-voltage wave fhlters using various parallel and
series resonant-circuit combinations preserve carrier
voltages and suppress spurious voltages associated with
carrier operation on distribution systems.

621.395.607 580
Equalizer Charts. —(Bell Syst. tech. Publ. Monogr.

B-1043, 15 pp.) Loss and phase of series, shunt and

bridged-T equalizers are given in decibels and degrees.

621.390.011 581
Contribution to the Theory of the Mathematical
Treatment of Nonlinear Phenomena. H. Rosenhamer.

(Budl. schweiz. elckirotech. Ver., 8th Jan. 1949, Vol. 40
No. 1, pp. 5 I8, In German.) \ method is given for the
solution of the general equation of order 1 applicable to
nonlinear clectrical phenomena. The equation is reduced
to the sum of products of linear ditferential quotients
with functional coefficients, which are then replaced
successively by suitably chosen constants and the integra
tion carried out by normal methods.  The solution thus
obtained only satisties the original cquation approxi-
mately, but can be used to determine fresh values of the
functional coecfficients giving a better solution. The
method is applied to the study of an LLCR circuit to
which a sinusoidal voltage is applied.

621.390.611.1 582

Some Theoretical Considerations and Experiments on
Oscillation Phenomena in Circuits with Nonlinear
Elements.—G. J. Elias & S. Duinker. (Fijdschv. ned.
Radiogenoot. Nov. 1949, Vol. 14, No. 6, pp. 163 19T.
In Dutch, with English summaryv.) The solutions of
the equation

Yty vy = acos (pr+ d)

are discussed. They include periodic solutions giving a
fundamental frequency which is a submultiple of the
generator frequency

For free vibrations, the period can be expressed as an
elliptic integral; for forced vibrations, an cextension of
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this expression is given and the stability of the solution
is discussed. 1f the e.m.f. is varied continuously, several
discontinuities must occur if a periodic forced vibration,
of the fundamental or a subharmonic frequency, is to be
sustained. The efiect of adding any number of odd
powers of y to the left hand side of the difterential
equation is also considered; the expression for the period
then becomes a hyperelliptic function. Experiments
which confirm the theory are described; oscillograms of
subharmonic vibrations are shown.

621.396.611.1 583
Resonant Circuits with Time-Varying Parameters.—
R. H. Kingston. (Proc. Inst. Kadio Engrs, W. & E.,
Dec. 1949, Vol. 37, No. 12, pp. 1478-1481.) An approxi-
mate solution of the ditierential equation, with an error
criterion giving the limits of accuracy of the solution.

621.390.61 1.4 584
Analogue Studies of Losses in Reflex Oscillator
Cavities.— F. W. Schott & K. R. Spangenberg. (Proc.

Inst. Radio Engrs, W. & [-., Dec. 1949, Vol. 37, No. 12,
pPp- 1409-1418.) ‘“ An analysis is made which shows the
method of applying the network analogue to investiga-
tion of the effect of dielectric and wall losses on cavityv-
resonator behavior.

“The ( and shunt resistance of re-cntrant cavities
operating in the first- and second-order TAly type
modes arc investigated. The condition for a zero of
shunt resistance is determined. Experimental results.
are discusscd.

621.396.615 585

The Breadth of the Pulling-In Range of a Self-Excited
Valve Generator controlled by an Integral Multiple of its
Natural Frequency. H. Nanberg. (Ifunk u. Ton,
1949, Vol. 3, Nos. 9/10, pp. 497 503.) Analysis showing
how the frequencv range may be determined from the
Lissajous figure displaved on a c.r.o.

621.396.615 586

The Transitron Effect and its Applications.— j. Mohne.
(Radio frang.,, Nov. 1949, No. 11, pp. 21-24.) Dis-
tinction i1s made between the dynatron ettect in a
tetrode and the transitron cffect m a pentode, and
a simple explanation of transitron operation is given.
The characteristics of some typical valves operating as
transitrons are noted, and applications of the transitron
effect to the maintenance of sinusoidal or of relaxation
oscillations are considered.

621.396.615 : 621.396.611.32 587
Phase-Shift Oscillators with Very Tight Coupling.
M. Soldi. ([Radio tech. Dig., Edn frang., Dec. 1949,
Vol. 3, No. 6, pp. 353-303.) French version of 2757 of
1949, with the addition of a comprehensive bibhography

621.390.015.17/.18 588

High-Ratio Multivibrator Frequency Divider.—M
Silver & A. Shadowitz. (Proc. Instn Radio Engrs, Aust.,
Sept. 1949, Vol. 10, No. g, pp. 256-258.) Reprint.
See 52 ol 19.49.
621.396.615.17 : 621.317.755 589

A Slow-Sweep Time-Base.— V. H. Attree. (/. sci.
Instrumi., Aug. 1949, Vol. 26, No. 8, pp. 257-262.) The
requirements of timebases suitable for sweep durations
of the order 1oosec—10 ms are discussed with special
reference to the use of triggered multiple sweeps. Tly-
back time can be made as little as one thousandth of
the scan time. The circuit described is direct-coupled
throughout, and lincar traces of identical velocity and
duration are generated irrespective of the nature of the
triggering wave. The timebase 1s unatfccted by any
trigger pulses which mayv occur during sweeping.



621.396.019.23 : 621.390.015.11I 590

Warbler for Beat-Frequency Oscillator.—). L. Flana-
gan. (Electronics, Dec. 1949, Vol. 22, No. 12, pp. 93- 95.)
A new reactance valve circuit giving f.m. of about

109 without accompanving a.m., for use with a
standard beat-frequency audio oscillator. Instead of
using a capacitor to couple anode and grid, the grid
is earthed and the capacitor is connccted between
anode and cathode, a degenerative resistance being
introduced between cathode and earth. The theoretical
expression for the input impedance shows that its
resistive component is independent of g,,.

621.396.045 591

A~ Contact-Modulated Amplifier and Some of Its
Laboratory Uses.——J. I°. Lash. (Science, 7th Oct. 1949,
Vol. 110, No. 2858, pp. 374-375.) A d.c. signal, con-
verted to 8o-c’s a.c. by a mechanical interrupter, is step-
ped up in voltage by a transformer followed by several
valve-amplifier stages and finally rectitied by a sccond
interrupter synchronized with the first. This system
-enables d.c. signals of a few hundredths of a microvolt to
be measured.

621.396.645 592

Description and Analysis of a New 50-Watt Amplifier
Circuit.—F. H. Mcintosh & G. J. Gow. (Audio Engng,
N.Y., Dec. 1949, Vol. 33, No. 12, pp. 9-II . . 40.) A
circuit is described which eliminates the distortion present
in conventional push-pull amplifiers operating between
class A and class B, due to leakage reactance between the
primary windings. .\ high ratio (> 200000 to 1) of
primary inductancc to leakage reactance is obtained
by winding the two primaries together ina bifilar manner.
Circuit details and performance characteristics are
given. A 50-W output is obtained at frequencics from
20 ¢/s to 20 ke/s with less than 1% harmonic or inter-
modulation distortion.

621.396.645 593

Grounded-Grid Power Amplifiers.—1>. \. T. Bevan.
(Radio tech. Dig., Edn frang., Dec. 1949, Vol. 3, No. 6,
pPp- 323-339.) French version of 2703 of 1949, with the
addition of a comprechensive bibliography.

621.396.645 594

Wide-Band Chain Amplifier.—1°. IKennedy & G. Ruden
berg. (Eleci, Mfe, N.Y., Nov. 1949, Vol. 44, No. 5,
pp. 56-59 .. 108) The amplifier operates on the
travelling-wave principle; a series of valves have their
grids connccted to one delay tine and their anodes to
another. The forward waves produced in the lines
augment each other and the backward waves are
absorbed by the anode resistors. Six valves are used
in an amplifier with a constant gain of 20 db over the
range 200 kc/s—2z00 Mc/s. Undistorted output is obtained
up to 4V and the s.w.r. is < 1.5db.  Design and
coustruction details are given; the importance of carclul
lavout to avoid stray capacitance and inductance is
stressed.

021.396.645 : 621.385.029.63/.64 595

200-Mc/s Traveling-Wave Chain Amplifier.—H. G.
Rudenberg & TF. Kennedy. (Llectronics, Dec. 1949,
Vol. 22, No. 12, pp. 106-109.) A brief descriptive
account of a wide-band amplifier consisting of several
valves whose grids are fed from taps on a terminated
artificial line consisting of a serics of inductors connected
between the grid shunt capacitors. The output is taken
from the end of a similar line joining the anodes. Par-
ticular examples and some refinements are discussed.
The optimum gain per chain is 2.718. Any further gain
should be obtained by connecting such chains in serics.
Such a design is most economical in valves.
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621.395.645.020.42 .52 621.390.822 596

Selective Amplification at Low Frequencies. L. de
Queiroz Orsini. (Onde élect., Nov. & Dec. 1949, Vol. 29,
Nos. 272 & 273, pp. 108413 & 449-456.) Discussion of
voltage amplifiers with narrow pass-hand, for frequencies
between 2c¢'s and 50 ke/s.  Feedback circuits are
described for frequencies near 500 cfs, and parallel-T
circuits for very low frequencies. Flicker effect and other
valve and circuit noise, and methods of reducing it, are
also considered.

621.390.045.211 597
Theory of Resistance-Amplifier Stage. W. Drueyv.
(Bull. schweiz. elektrotech. Ver., 22nd Jan. 1049, Vol. 40,
No. 2, pp. 49-531. In German.) A derivation of the gain
formula from a consideration of equivalent circuifs.

©21.390.645.35 598
Stabilizing a Wide-Band D.C. Amplifier. A. .

Williams, Jr, “W. G. Amey & W. McAdam. (Flect.
Engng, N.Y. Nov. 1940, Vol. 68, No. 11, p. 434.)
Summary ot A.LLE.E. paper. The problem of zero

stabilization in d.c. amplifiers with negative feedback
is discussed. A comparison of input with output divided
by gain can be usced to indicate zero disturbance, whether
a signal is present or not. The comparison voliage is
applied to a correcting circuit using a contact-modulated
d.c. awmnplifier and integrator. Zero correction to within
a fraction of a microvolt is thus obtaincd in less than
0.005 sec.

621.396.645.37 599
The Cathode Follower as Audio Power Amplifier.
H. T. Sterling. (Audio Engng, N.Y ., Dec. 1949, Vol. 33,
No. 12, pp. 14-15..29.) \s an output stage, the cathode
follower is a feedback amplificr with special charac-
teristics which can be provided equally well by con-

ventional amplifier circuits.

621.396.662.029.64 : 621.392.207 600
Microwave Attenuators.—R. WMalvanao. Llettronica
Televisione, Turin, Sept. 1949, Vol. 4, No. 6, pp.

2>1-226: French version in Radio tech. Dig., Edn frang.,

Diec. 1949, Vol. 3, No. 6, pp. 369-374.) A\ gencral

discussion with particular reference to waveguide

attenuators. A description of an  experimental
attenuator made at the Istituto Elettrotecnico Nazionale

Galileo Ferraris, Turin, is included.

GENERAL PHYSICS

535.3 601

On the Attenuation of Plane Waves by Obstacles of
Arbitrary Size and Form.—H. C. van de¢ Hulst. (Physica,
's Grav., Sept. 1949, Vol. 15, Nos. 8/g, pp. 740-746. In
English.) The cxtinction cross-section of any obstacle
is - 2\ times the imaginary part of the amplitude
function for forward scattered light. This relation holds
for any size, shape or composition of the obstacle, and
may be applied to light, sound and electron scattering.
It may be generalized to include polarization effects.
Examples are discussed.

537.311.62 : 621.318.4 602
Study of the H.F. Resistance of a Stranded-Wire Coil.
A. Colombani. (J. Phys. Radiuwmn, Oct. 1949, Vol. 10,
No. 10, pp. 285-294.) Starting from Maxwell's equations
and assuming the radius of the strand to be less than
the depth of penetration of the current, a simple formula
is derived for I.f. resistance. The formula is in agreement
with the calculations of Sommerfeld and with measured
values. Itsapplication to different problems is illustrated
and shows that there is an optimum resistance and form
of coil in each case. For frequencies above 3 Mc/s, solid
wire is preferable to stranded wire, for which the losses
in the cnamel insulation of the strands become important.
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537.533 : 538.500 : 621.396.822 603

Fluctuation Phenomena arising in the Quantum
Interaction of Electrons with High-Frequency Fields.
D. K. C. MacDonald & R. Kompfner. (Proc. Ins!. Radio
Fagrs, W. IZ., Dec. 1949, Vol. 37, No. 12, pp. 1424
1426.) Quantum-mechanical analysis of the interaction
of an electron beam with an oscillating resonant cavity
1s applied to determine the fluctuations in energy tlow
in the beam. Comparison of the expressions for the
classical and quantal cases indicates that, under extreme
limiting conditions of operation, a ditfereiice might just
be perceptible.

537.581 1 621.385.032.213

Thermionic Electron Emission from Carbon.
Ivey. (Phys. Rev., 15th Aug. 1949, Vol. 76, No. 4,
p. 567.) Values of the electronic work function ¢, the
Richardson constant A, and the emission current density
are given for a carbon filament after heating to 2 500°K.
é - 4.60eV and A 46 Aj/cm? degree?. The values of
current density at 1 500 K and 2000 K are 0.039 uA /cm?
and o.50 mA/cm? respectivelv. which are Jower than the
values found by other investigators.

538.3 605

The Application of Maxwell’s Second Law.—!1. Kafka.
(Illektrotechmik, Rerlin, Nov. 1949, Vol. 3, No. 11,
PP. 353-358.) A distinction between the mathematical
expression and the phyvsical interpretation of the laws
of induction.

604
H. F.

538.51 606
Electromagnetic Induction in a Rotating Sphere.
E. C. Bullard. (Proc. vov. Soc. A, 7th Dec. 1949, Vol.
199, No. 1059, pp. 413 443.) An account is given of
the induction of electric currents in a rotating, con-
ducting sphere surrounded by and in contact with a
concentric. stationary, conducting shell of anv thickness.
The currents and associated mechanical couples induced
by various constant ficlds ate discussed, and the freely
decaving modes are studied. The modes involving
toroidal magnetic fields are of most mterest and may
be important in terrestrial magnetism. Induction in

an oscillating sphere is briefly discussed.

538.56 : 537.71 607
On the Resistance of Electromagnetic Waves.
C. Budeanu. (Rev. gén. Elect.,, Nov. 1949, Vol. 58,
No. 11, pp. 4%1-484.) This resistance could be given
ditferent values according as the classical ¢r the rational-
1zed system of units is used. The precautions necessary
in expressing this quantity and the value it should be

given are considered.

538-566: [537.562 - 537.525.92 608

Wave Amplification by Interaction with a Stream of
Electrons.—]. A. Roberts. (Phvs. Kev., ist Aug. 1949,
Vol. 76, No. 3, pp. 340-344.) Discussion of the pro-
pagation of plane e.m. waves in a uniform ionized medium
in which the clectrons have a mean drift velocity. The
treatment is based on Bailev's general theory (2785 and
3406 of 1949). For {requencics below a critical frequency
of the saime order as the electron plasina frequency, one
of the cight waves possible in general grows in amplitude
as it progresses through the medium.  The relation
of this result to theories of solar noisc and of the travel-
ling-wave amplitier is discussed.

538.569.4 609

Absorption of Ultra High-Frequency Radio Waves in
Organic Liquids.—S. C. Sirkar & S. N. Sen. (Nature,
Lond., 17th Dec. 1949, Vol. 104, No. 4181, pp. 1048
1049.) Acetone shows an absorption peak at about
100 Mc/s and glycerine at about 500 Mc/s [or a tempera-
ture of 31°C.  Absorption curves for these and other
liquids are given and discussed.
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GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA

016 : 550.3 610

List of Recent Publications.—H. D. Harradon.
(/. geophys. Res., Sept. 1949, Vol. 54, No. 3, pp. 308
314.) Subjects covered include terrestrial magnetism
and electricity, cosmic rays, upper-air rescarch, and
the earth’s crust and interior.

061.3: 551.510.535 : 538.500 611
The Conference on Ionospheric Research.—(/. geophys.
Res., Sept. 1949, Vol. 54, No. 3, pp. 281 294.) Sum-
maries of symposia and abstracts ol papers presented
at the conference held at Pennsylvania State College
under joint sponsorship of that College and of the
Geophysical Research Directorate, U.S.AF., z7th-29th
June 1949. Selected papers are noted below, in this
section or in the ‘ Propagation of Waves’ section.

523.32: 021.390.822 612
Microwave Thermal Radiation from the Moon.
J. H. Piddington & H. C. Minnett. (Aust. J. sci. Res.
Ser. A4, March 1949, Vol. 2, No. 1, pp. 63-77.}) Mecasure
ments have been made in a 15-Mc/s band centred at
24 kMc/s. The average temperature over the lunar disk
varics sinusoidally between 198.7 K and 279.3°K, with
a phase lag behind the lunar phase angle of about 45 .
The discrepancy with previous measurements atl lony
infra-red wavelengths is explained in terms of radiation
from subsurface lavers which are partiallv transparent
to 24-kMc/s waves. Results are consistent with the
existence ot a thin laver of dust covering a solid lunar
surface. The temperature of the disk of the new moon
is estimated at 156°K, and that of the deep interior at

240 N

523.53: 621.396.9 613

A Study of Radio Reflections from Meteor Trails in
Research on the Upper Atmosphere.—A. G. McNish.
(J. geophys. Ites., Sept. 10949. Vol. 54. No. 3, p. 285.)
Summary of Pennsylvania State Colicge Conference paper.
Discussion of radio research on inetcors in progress at
C.R.P.L., with special reference to the investigation ot
ionic processes in the upper atmosphere.  Experimental
cquipment consists of two 10-kW pulse transmitters
operating continuously on 27.2 and jo.y Mc/s. Signals
retlected from the ionized trail left by the meteor are
recorded on pen-and-ink tape and on photographic film
Results already obtained indicate clearly that meteors
are not responsible for most of the E; reflections
ordinarily obtained by vertical-incidence recorders.
Two possible mechanisiis of reflection are considered and
an experimental method for discriminating between
them is suggested.

23.72 + 523.854] : 621.396.822 614
> go/lar a?ld3 Gaflactic R.F. Radiation. M. Laffineur.
(Onde élect., Nov. 1949, Vol. 29, No. 272, pp. 402-407.)
A general survey of recent work; results obtained by
various authors arc compared graphically. A solar
disturbance observed at Meudon on 26th March 1949 is
discussed. Other such disturbances were noted in 695
and 3129 of 1949. Seec also 2777 of 1948 (Lehmann).

523.72: 621.396.11 615

Observations of the Propagation of Broadcasting
Waves, A= 1250 m, during the Occurrence of Magel-
Dellinger Effects.- Lauter. (See 716.)

523.72: 621.306.822 616

Solar Radiation at 1 200 Mc/s, 600 Mc/s and 200 Mc/s.
—F. J. Lehanv & D. E. Yabsley. (Aust. J sci. Res., Ser.
A, March 1949, Vol. 2, No. 1, pp. 48-62.) Daily observa-
tions made between 18th Aug. and 3oth Nov. 1047 are
described.  The characteristics of the radiation at
200 Mc/s were in general agreement with other observa-
tions. At 600 and 1200 Mc/s the received intensity

A.47



showed long-term variations over a range of about 2 : 1.
““ The radiation received when the sun was almost free of
sunspots corresponded to an cffective black-body
temperature of 0.5 million “K at 600 Mc/s and o.1 million
K at 1 200 Mc/s. As sunspots appeared, the tempera-
ture rose and showed marked correlation with sunspot
area. It is considered that radiation at these frequencies
is entirely thermal in origin and that the long-period
variations are at least partly due to the influence of the
magnetic field of sunspots on the mechanism of thermal
emission from a magneto-ionic medium. On a few
occasions, isolated disturbances were observed on 600
Mc/s and 1 200 Mc/s, some of which were associated
with chromospheric flares and radio fade-outs. The
difticulties arising in the calibration of the apparatus
and the steps taken to overcome them are discussed
in detail.”

523.746 1 523.752 617

Hall Currents and the Ejection of Prominences by
Sunspots. —R. G. Giovanelli. (4ust. J. sci. Res., Ser. A,
March 1949, Vol. 2, No. 1, pp. 39-47.) \ theoretical
explanation of the occurrence of eruptive promincnces
in the neighbourhood of a chromospheric flare. Localized
regions of large spacc charge occur because of the
relatively low conductivity perpendicular to lines of
magnetic force. Large clectric fields are thus set up
normal to the magnetic ficld, and Dboth positive and
negative charges drift in the same scnse in a direction at
right angles to the crossed fields, giving rise to a general
movement of the gas. The drift velocities appear to be
comparable with those found in prominences. See also
-8 and 376 of 1949 and 357 of February.

523.746''1949.04/.00" 618
Provisional Sunspot-Numbers for April to June 1949.
M. Waldmeier. (. geophys. Res., Sept. 1949, Vol. 54

No. 3, p. 300.)
523.75 557.510.535 619
Ionospheric Eftects of Solar Flares, 1948. . [. H.
Rvdbeck & D. Stranz. (Chalmers tckn. Hogsk. Handl.,
1949, No. 83, 16 pp. In English.) Regular recordings
of such effects with different kinds of apparatus were
started at the Chalmers University Geophysical Obser-
vatoryv earlv in 1948. The results of the first half-vear
are discussed in this preliminary report. The statistical
distribution across the solar disk of radiation sources
giving rise to a greater or less degree of fading of radio
signals is shown. The magnitude and probability of the
absorption of the ultraviolet fade-out radiation in the
solar corpuscular beam is discussed.

550.38''1949.01,.03" 620

International Data on Magnetic Disturbances, First
Quarter, 1949.—(/. geophys. Res., Sept. 1949, Vol. 54,
No. 3, pp. 295-299.) Continuation of 3418 of 1949 in
revised forin, with explanation of new symbols and
abbreviations. The original K-index is replaced bv a
planetary 3-hour range index A ,. Additional pre-
liminarv data on sudden commencements and solar flare
effects (crochets) are included.

550.381940.04/.06" 621

Cheltenham |Maryland| Three-Hour-Range Indices K
for April to June, 1949. P. G. Ledig. (]. geophys. Ites..
Sept. 1949, Vol. 54, No. 3, p. 300.)

550.384 622

The K-Index of Geomagnetic Activity at Eskdalemuir,
1940-47.—]. Crichton. (J. geophys. Res., Sept. 1949,
Vol. 53, No. 3, pp- 275 276.) Discussion of the relative
importance of horizontal intensity H, declination D, and
vertical intensity V as the determining factor in the
assignment of A-indices, and of the diurnal and seasonal
incidence, and recurrence tendencies, of occasions when
D or V' was the determining factor.
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550.385°1949.01/.06" 623

Principal Magnetic Storms |Jan.—june 19;9.—(/.
geophys. Res., Sept. 1949, Vol. 54, No. 3, pp. 301-302.)
551.510.5 : 551.524.7 624

Tropopause Fluctuations due to High-Reaching Infiuxes
of Cold Air.—W. Hesse. (7. Mef., May June 1949,
Vol. 3, Nos. 5/6, pp. 129 135.) Discussion of the con-
nection between variations of the temperature at the

tropopause and in the upper troposphere and lower
stratosphere.
55I1.510.52 : 546.214 : 551.524.7 625

Total Ozone Related to Troposphere Temperatures.-
(Tech. Bull. nat. Bur. Stand., Nov. 1949, Vol. 33, No. 11
pp- 128-129.) Long-term measurements of the ultra-
violet radiation reaching the earth from the sun reveal a
correlation between the temperature of the air at an
altitude of about 5 miles and the total amount of Oy in
the atmosphere.

551.510.535 626
Ionization of the Stratosphere over High- and Low-
Pressure Regions of the Troposphere.—G. Falckenbery &
E. Lauter. (Z. Met., May/June 1949, Vol. 3, Nos. 5/6,
pp- 136-140.) A statistical analysis of the results of
650 observations of the reflection of 1250-m waves ‘rom
the E layer.
550.510.535 627
Calculation of the Absorption Decrement for a Parabolic
Ionospheric Layer for the case of Vertical Incidence.
L. Argence & K. Rawer. (C. R. Acad. Sci., Paws,
r4th Nov. 1949, Vol. 229, No. 20, pp. 996 997.) The
total absorption is the sum ot three parts, the first (§;)
being the attenuation which depends on the path length,
the second (8,) the loss of energy due to collisions in the
laver, and the third (§,) due to partial reflection by the
sporadic-E laver. Formulae arc obtained for §, for the
case of total reflection and for that of layer penetration ;
the influence of the earth’'s magnetic field is neglected.
These formulac are of importance in the studyv of E-laver
absorption, which cannot be neglected when working near
the critical frequency. See also 3035 and 3879 of 1030

551.510.535 628
Electron Production in the Ionosphere.—R. Seelicer.
(Natuvrwissenschaften, Nov. 1949, Vol. 36, No. 171,

pp. 321-327. Bibliography, p. 327.) A study of ‘on
ditions in the E laver.
551.510.535 629

True Heights of the F; Layer.—G. R. White « 1. S.
Wachtel. (J. geophys. Res., Sept. 1949, Vol. 54, No. 3,
pp. 239-—242.) ‘' The true heights of electron density
for \Washington were computed. using the parabolic
mmethod, for winter, summer, and cquinox of 1945 at
noon and at midnight. Representative curves were
{formed by combining the data from a large number of
days.” The distributions obtained show that the
maximum clectron-density of the F, region occurs at a
lower height at middav than at midnight. The curves
are compared with similar curves for Huancayo, where
the height of maximum electron density is greater at
midday than at midnight.

551.510.535 630

Ionospheric Research in the U.S. Air Force.—N. C.
Gerson.  (]. geophys. Res., Sept. 1949, Vol. 54, No. 3
pp- 286-287.) Summarv of Pennsvlvania State Coilege
Conference paper. Various experimental undertakings
planned or in progress are briefly mentioned.

551.510.535 631

Ionospheric Research at the Pennsylvania State
College.— B. B. Underhill. (/. geophys. Res., Sept. 1949,
Vol. 54, No. 3, pp- 287—288.) Summary of Pennsylvania
State College Conference paper. An account of the
historv, organization, and rescarch in progress at the
Radio Propagation Laboratory.
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551.510.533 632

Summary of a Meeting on Mathematical Problems in
Tonospheric Research. - N. C. Gerson. (/. geophvs. Res.
Sept. 1049, Vol 54, No. 3, pp. 28g-2go.) Discussion
following the Pennsylvania State College Conference.
Ten of the major problems suggested for investigation
are noted

557.510.533 633
Sunrise Effects in F Region from High Speed Iono-

spheric Recordings.- H. W. \Weclls. (/. geophys. Res.
Sept. ra4a, Vol. 54. No. 3, pp. 277 280.)
551.510.535 © 525.624 634

“Tidal Effects in the F Layer. M. W. Jones & |. G.

Jones Plhvs. Rev., 15th Aug. 1949, Vol 76, No. 4,
p- 58 periodic variation of the thickness of the F
laver. noted at College, \laska. was submitted to

harronic analysis. In addition to the diurnal change due
to e sun’s ionizing radiation, variations resulting from
the contractions and expansions of the layer due to solar
and lunar gravitational forces were noted. The lunar
diurnal wave, whose amplitude varied from o.1 to 1.6
times that of the solar semidiurnal tice during the
wint f 1948 1949, can be explained by simple tidal
theory

551.510.335 1 525.624 635
Lunar Ionospheric Variations at Low-Latitude Stations.

A (. McNish & T. N. Gautier. (J. geophvs. Res.,
Sept. ra4a, Vol. 54, No. 3, pp. 303 304.} Amplitudes

and phase angles for variation in Fy-layer critical
frequency at noon and 4 p.m. are tabulated for Huancavo,
Christma- Island and Leyte (near the geomagnetic
equator and Trimdad and Maui (about 20 from the
geomagnertic equator). Results are given for solstices
and cquinoxes; the age of the moon is included. The
phasc reversal in the noon values at 20 with respect
to o’ geomagnetic latitude may be associated with the
equatorial trough in the latitude distribution ot F,-layer
critical frequencies.

551.51.535 1 525.624 636

On the Practical Determination of Lunar and Luni-
Solar Daily Variations in Certain Geophysical Data.
K. K. Tschu. (Aust. J. sci. Res., Sev. A, March 1949,
Vol. 2. No. 1, pp. 1-21.)
551.510.535 : 621.390. 11 637

Summary of Symposia [at the Dennsylvania State
College Conference]. A, H. Waynick. (J. geophys.
Res., Sept. 1949, Vol. 54, No. 3, pp. 260 294.) The
symposia covered (a) long-wave propagation, (b) the
physical bases for the Appleton-Hartree dispersion
equation, (c) studies of the auroral region, (d) ionospheric
absorption, theory and measurement, (e) tidal oscilla-
tions in the upper atinosphere.

551.500.535 : 621.396.1T 638
The Effect of the Lorentz Polarization Term on the
Vertical Incidence Absorption in a Deviating Ionosphere
Layer. J. M. Kelso. (/. geophvs. Res., Sept. 1949,
Vol. 54, No. 3, p. 284.) Summary of Pennsylvania State
College Conference paper. Appropriate assumptions and
approximations are used to derive expressions  for
absorption and for group height by means of the
Lorentz theory. The results are compared with those
obtained by Hacke from the Sellmeyver theory. The
determination of the value of the collisional frequency
at the level of maximum ionization is discussed for both
theories. See also 1050 of 1949 (Hacke & Kelso)

639
(See

551.510.535 : 621.396.11
Sporadic Ionization at High Latitudes.
725.)

Aeek.
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551.524 -+ 551.54 640

Atmospheric Pressure and Temperature Gradients over
Central Europe. R. Hohn. (Z. Met,, May june 1949,
Vol. 3, Nos. 50, pp. 148-153.)

551.594.5 1 621.3006.11 641

Sky-Wave Observations (A = 1250 m) during Displays
of the Northern Lights in 1947. Lauter & bprenger
(See 728.)

LOCATION AND AIDS TO NAVIGATION

621.396.9 642

The Use of Radar in the Ice-Breaker Service. H.
Larsson. (/. Inst. Nav., Oct. 1949, Vol. 2, No. 4,
pp- 315-323.) A R.C.A. Tvpe CR-1o1 radar set was
used for the 3-cm band and a Ravthcon VMariners
Path-finder for the 1o-cm band.  The type of echo
received from various tvpes of ice is described. Radar
can be used to determine the ice-breaker’s position
from bearings oun landmarks, to deteet open-water chan-
nels in conditions of bad visibility, or to locate a ship
whose position is only approximately known in the ice-

breaker. The relative merits of the two wavelengths are
discusscd.
621.306.0 : 523.53 643

A Study of Radio Reflections from Meteor Trails in
Research on the Upper Atmosphere.— McNish. (Sce 61 3.)

621.396.0 : 551.515.2 644

Industrial Radar for Hurricane Tracking. W. I
Gerdes & R. C. Jorgensen. (Science, 7th Oct, 1949,
Vol. 110, No. 2858, pp. 357-360.) Hurricanes present a
distinctive picture on a radar set because of the accom-
panying heavy rain. Modifications to a 10-Cm radar set
Tvpe SCR-784, for hurricane observation near Freeport,
Texas, are discussed

621.306.933 645

High-Stability Radio Distance-Measuring Equipment
for Aerial Navigation. H. Busignies. (Proc. [ustn
Radio I<ngrs, Aust., Nov. 1948, Vol. 9, No. 11, pp. 5-10.)
Paper presented at the 1943 Australian 1L.IRE. confer-
ence, Svdney, and describing equipment noted 1n 1402
and 1944 of 1949.

621.396.933 646
Improved Radio Systems for Modern Aircraft.
(Tele-Tech, Nov. 1949, Vol. 8, No. 11, pp. 3133, 59.)
Discussion of recent developments incorporating many
P.I.C.A.O. recommendations (see 2436 and 3532 of 1947)
and of distance measuring equipment, full use of which
may be expected by 1953 See also 102 of January

(Burgmann).
621.390.933 647

The Oboe System.— I>. I3esson. (Onde élect., Oct. &
Nov. 1649, Vol. 29, Nos. 271 & 272, pp. 351 367 &

414-426.) A\ comprehensive description. See also 1790

of 1947 (Jones).

621.396.933 648
Pulse Navigation Systems.- W. L. Barrow. (Proc.

Tnstn Radio Iimgrs, Aust., Oct. 1949, Vol. 10, No. 10,
pp. 276-282.) Paper presented at the International
Meeting on Marine Radio Aids to Navigation, New
York, 1947. Brief review of short-, medium- and long
distance systems available at present, with discussion of
the factors aftecting their suitability for particular
services.

621.396.933 649

Rotating-Field Radio Beacons for Navigation.—S.
Ostrovidow. (Rev. gén. Flect.,, Nov. 1949, Vol 58,
No. 11, pp. 469-473.) The general theory for this type
of beacon is outlined and an installation near Marseilles
is described. This operates on 3.965 Mc/s with modula-
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tion frequency of 1 ke/s.  Acrial power is about 2 kW
and the effective range above 500 kin.  Sources of error,
in particular those due to the site, are discussed. Per-
formance is considered to be comparable with that of
the Decca and Gee systems.

621.396.933(083.71) 650
Standards on Radio Aids to Navigation: Definitions of
Terms, 1949.—(Proc. Inst. Radio Engrs, W. & E.

Dec. 1949, Vol. 37, No. 12, pp. 1304-1371.) Prepared

by an I.R.E. committee.

621.396.9 : 621.390.07 651
Radar Scanners and Radomes. [13ook Review]

W M. Cady, M. B. Karelitz & L. A. Turner (Eds).
Publishers : McGraw-Hill, New York and T.ondon, 1949,
491 pp., 42s. (Natwre, Lond., 24th Dec. 1949, Vol. 164,
No. 4182, pp. 1004 T065.) No. 26 of the M.I.T. Radia-
tion Laboratory series. The book “ deals mainly with
the enginecring aspects of the design of scanners and
their housings. . . . There is almost no reference to
cquipment operating at wavelengths  greater  than
1ocm, and there is little discussion of scanners not
developed at the Radiation Laboratory.”

MATERIALS AND SUBSIDIARY TECHNIQUES

53356 652

A New Type of Diffusion Pump. E. I.. Harrington.
(feev. sci. Imstrum., Nov. 1949, Vol. 20, No. 11, pp.
761-762.)  Improvements to the Kerth Hg diffusion
pump, reducing noise, operating expenses and operating
temperature, and providing a qualitative measure of the
degree of vacuum. The introduction of a Hg seal
between the high- and low-vacnum sections mikes
interrupted operation possible.

535-37 653

Luminescence of Barium-Strontinm Oxide. 1. L.
Aitchison.  (Nature, Lond., 24th Dec. 1949, Vol. 104,
No. 4182, p. 1088.) Well-activated (Ba,5r)O cathodes
gave a pale blue Huorescence under electron hombard-
ment, the total emission spectrum extending from
46008 to 540048 The intensity of the cmitted
radiation decreases with increasing oxide temperature
and falls rapidly above 700" K. Afterglow is vegligible.

535-37 654

The Luminescence Characteristics of Tin-Activated
Zinc Sulphide Phosphors. -G. F. J. Garlick & D. I-.
Mason.  (Proc. phvs. Soc., Ist Dec. 1949, Vol. 62,
No. 3604, pp. 817-822.) ‘It has heen found that the
inclusion of stannous compounds in relatively large
concentrations in the preparation of zinc sulphide
phosphors results in an intense red luminescence when
excitation is bv ultra-violet light of long wavelength
(30503000 3).  Such characteristics as the lumin-
escence spectra, excitation spectra, phosphorescence and
thermoluminescence and the variation of lumincscence
with temperature have been studied. The hexagonal
crystal form of zinc sulphide is essential to the pro-
duction of etficient phosphors with tin as the activating
impurity.’

537.228.1 : 548.0](083.7) 655

Standards on Piezoelectric Crystals, 1949. (Proc. Inst.
Radio Lngrs, W. & F., Dec. 1949, Vol. 37, No. 1.
pp. 1378-1395.) Drepared by an L[.R.I:. committee.
Includes (a) definitions of axes for the various crystal
systems, (b) specification of crystal-plate orientation,
(¢) basic equations, symbols and units of piezoclectric
theory.

538.221 656

On the Conditions for the Occurrence of Ferromagnetism
in Metal Compounds.—]. H. Gisolf. (Physica, ’s Grav.,
Sept. 1949, Vol. 15, Nos. 8/g, pp. 677-678. In English.)
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It is necessary, though not sufficicnt, that the lines of
communication between the metal atoms which are in
exchange interaction form a 3-dimensional network.
The ferrites with spinel structure are considered ; it
appears that only the metal ions in tetrahedron holes
can contribute to the ferromagnetism.

538.221 657
Relation between the Thermal Expansion, the Curie
Temperature and the Lattice Spacing of Homogeneous
Ternary Nickel-Iron Alloys.- J. J. \Went. (Physica, 's
Grav.. Scpt. 1949, Vol. 15, Nos. 8/9, pp. 703-710. 1ln
English.) These quantities were measured for 15
difterent alloys, all having about 50°, Ni and 50% Fe.
The change in the expansion anomaly is closely related
to the change in Curie temperature. The value of the
latter change depends upon the relative positions of
Niand the third alloying element in the periodic system
of vlements. There is no direct relation between the
change in Curie temperature and the lattice spacing.

535.221 658

Ferromagnetic Alloys in the Systems Cu-Mn-In and
Cu-Mn-Ga. - F. A. Hames & D. S. Eppelsheimer. (/
Metals, formerly Metals Technol., Aug. 1949, Vol. 1,
No. S, pp. 495-499.) An investigation to determine
whether ferromagnetic B-phases exist in these svstems
analogous to such phases in the svstems Cu-Mn-Al and
Cu-Mn-Sn. A Cu-Mn-In alloy having an ordered body-
centred cubic structure analogous to that ol the Heusler
allovs is discussed. An alloyv Cuj g7Mny yGay g variously
heat treated is feebly magnetic and has a 2-phase
structure. With higher Cu contents, quenched Cu-Mn-Ga,
allovs are strongly magnetic.

538.221 659
Magnetic Ferrites. - C. 1.. Snyder, 1. Albers-Schoen-
berg & H. A. Goldsmith. (Elect. Mfg, N.Y., Dec. 1949,
Vol. 44, No. 6, pp. 86-91.) ‘ Ferramics ’ consist only of
metallic oxides, and have high resistivity and high
permeability, hut low losses. They can thus be used to
reduce the size and weight of h.f. magnetic apparatus.
Properties of typical terramics are tabulated or shown
graphicallv. See also 3447 of 1948 (Snoek).

538.221 660

Magnetic Ferrites for High-Frequency Uses. 1. G.
Brockman. (Llect. Engng, N.Y., Dec. 1949, Vol. 68,
No. 12, pp. 1077-1080.) Discussion of (a) the historical
background of research on such materials by the Philips
Co. at Eindhoven, Holland, and Irvington-on-Hudson,
N.Y., U.5.A., with special attention to the crystallo-
araphy of the ferrites, (4) characteristics of the materials,
(c) applications, (d) the existence of displacement currents
as well as ohmic currents in a core of ferroxcube TIT.
See also 2265 of 1948 (Verwey, Haayman & Romeyn)
and 2387 of 1948 (Rinia et al.)

538.221 : 621.775.7 661
The Coercive Field of Ferromagnetic Powders.
C. Guillaud. (C. R. Acad. Sci., Paris, 24th Oct. 1949,
Vol. 229, No. 17, pp. 818-819.) The variation of coercive
ticld with temperature for a powder consisting of single

crystals of MnoSb is discussed.

538.23:621.318.323.2 662

Unsymmetrical Hysteresis Loops in a Nickel-Iron
Alloy.- -J. L. Rothery & An Wang. (Nature, Lond.,
toth Dec. 1949, Vol. 164, No. 4180, PpP. 1004-1005.)
A verv pronounced asymmetry of the hysteresis loop has
been obscerved in one particular sample of grain-oriented
Ni-Fe alloy core when a large d.c. magnetizing pulse was
applied to the core and followed by smaller a.c. excita-
tion. If the a.c. excitation is gradually increased until
saturation is reached and then reduced, the asymmetry
persists except during saturation. Reversal of the
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magnetizing pulse reverses the loop. The phenonienon
persists even if the core is completely disconnected for
several days or weeks; the core can therefore be used to
store information about the polarity of the last transient
magnetizing pulse.

546.431.82 663

Theory of Barium Titanate: Part 1. \. I Dev onshire.,
(Phil. Mag., Oct. 1949, Vol. 40, No. 309, pp. 1030-1063.)
Diclectric and crystallographic propertics are considered.
By expanding the frece energy asa function of polarization
and strain, and making reasonable assumptians about the
coefficients, the various crystal transitions can be
explained. The dielectric constants, crystal strains,
internal energy and sell polarization are calculated as
functions of temperature. Relations are obtaned
between the coelficients in the iree energy and the
ionic force constants. These are used to estimate somc
of the coefficients which are not completely determined
by experimental data.

620.197.7 664

Preventing Fungus Damage. —F. ¥. Little. (Llect.
Vifg, N.Y., Nov. 1949, Vol. 14, No. 5, pp- 89-91, 170.)
Fungus attack is to be expected In most climates, but
particularly under hot, moist conditions. Materials most
liable to attack are those containing organic compounds.
Protection is secured by the addition of fungicides
harmless to animal life, notably copper-8-quinolin late
and copper naphthanate.

621.315.5,.6 665
Plastics can be Electrical Conductors.— (flect. Mfe,
N.Y. Nov. 1949, Vol. 44, No. 5, pp. bo-03 . . 180.)

Discussion of Markite materials.  For another account

sce 3443 Of 1949.

621.315.59 666
Conductivity in Semiconductors.- K. Lark-Horovitz.
(Elect. Engng, N.Y., Dec. 1049, \ol. 68, No. 12, pp.

1047-1050.} \ survey of papers presented at the
A.LE.E. summer gencral meeting.

621.315.59 667

On the Spontaneous Current Fluctuations in Semi-
conductors. ]. H. Gisolf. (Physica, 's Grav., Sept.
1949, Vol. 15, Nos. 8/9, pp- 825-332. In English))
Formulae are derived which indicate that (¢ the effective
current strength of the fluctuations is proportional to the
field strength, (b) at L. the fluctuations are independent
of frequency, (¢) at h.f. the effective current strength
decreases with increasing frequency, (d) for alternating
fields, the fluctuations depend on the diffcrence between
the observation frequency and that of the alternating
ficld, (e) effective current strength is proportional to
the square root of the mean life timc of the free electrons
in the semiconductor.

©21.315.59 © 535.215.1 668

Photoefects in Semiconductors.—(FElect. Engng, N.Y¥ .,
Nov. 1949, Vol. 68, No. 11, pp. 937- 942.) Longsummary,
compiled by ]. A. Becker, of 3 papers read at an ALEL.
symposium on ‘ Electrical Properties of Semiconductors
and the Transistor’, namely:—General Featurcs of
Photoconductivity and Photoemission in Semicc nductors,
by L. Smith. External Photoelectric Eftects in Semi-
conductors, by L. Apker. Internal Photoeltects in
Germanium, by J. N, Shive. For summaries of other
papers at this symposium, see 240 of January.

621.318.22 669
Magnetic Saturation Intensities and Curie Temperatures
for Some Industrial Permanent Magnet Materials.
L. Ward. (Metallurgia, Manchr, Nov. 1949, Vol. 41,
No. 241, pp. 3-7.) Magnetic analysis of various steels
and alloys indicates that in alloys of the \lnico type
there is a reversible phase up to the Curie point, and
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that cobalt steels, as industrially heat treated, contain
mixtures of austenitic and magnetic-¢ phascs. The
apparatus used and the experimental proccdure are
described.

621.318.22 670

Mechanism of the Coercive Field and of the Remanent
Magnetism of Powdered MnBi. Generalization.
Guillaud. (C. R. Acad. Sci., Paris, 14th Nov. 1949,
Vol. 229, No. 20, pp. 992 993.) The coercive field of
ordinary permanent magnets is due to internal strains.
Fields obtained with powdered MnBi are of a much
higher order of magnitude. It is supposed that in the
absence of an inductive field, the elementary magnetic
vectors are all parallel, but half of one sense and half of
the opposite sense. A sufficient inductive ficld causes
one set of these vectors to rotate so that all are thereafter
of the same sense.  The effect is more pronounced the
smaller the grain size; the cases where one grain includes
(a) several elementary Weiss domains, (b) at most one
(lomain, arc considered. This mechanism also exists in
certain ferromagnetic substances which belong to the
hexagonal system, and also for substances belonging to
the cubic system. To obtain the best characteristics in
magnets produced from powdered materials, each grain
should contain only a single clementary domain and the
axes of easy magnetization should be parallel.

609.157.82 : 621.775.7 1 537-311.3 671

Electrical Resistivity Measurements on Iron-Silicon
Compacts prepared by the Powder Metallurgy Procedure.
_F. W. Glaser. (J. Metals, formerly Metals Technol.,
Aug. 1949, Vol. 1, No. B, pp. 475 480.) A study, by
means of electrical resistivity measurements, of the
progress of diffusion in Fe-Si allovs.

MATHEMATICS

081.142 672

The Binary Quantizer.— K. H. Barey. (Elect. Engng,
N.Y. Nov. rg49, Vol. 68, No. 11, pp. 962-967.) A
detailed description is given of apparatus for the con-
tinuous coenversion of input currents or voltages, varying
with time, into discrete binary numbers. When a
difference exists between the input voltage and the
fecdback voltage from the counter circuit, the direction
of operation of the counter is controlled by the sign of
this difference or error voltage.
873

681.142
Computer for the Solution of Linear

An Analogue

Simultaneous Equations.— R. M. Walker. (Proc. Inst.
Radio Engrs, W. & [, Dec. 1949, Vol. 37, No. 12,
pp. 7467 1473

674

681.142 : 517.512.2

Fourier Coefficient Harmonic Analyzer.—S. Charp.
(Elect. Engng, N.Y ., Dec. 1949, Vol. 68, No. 12, p. 1057.)
Summary only. A ball-and-roller type of mechanical
integrator, specially adapted for determining  Fourier
coefficients directly. The curve to be analysed is drawn
on graph paper, which is wrapped round a cylinder and
inserted into the machine. The curve is tracked
manually. counters then give the required coeflicients.
Each time the curve is scanned another set of coelficients
is determined. A range of 100 harmonics can be in-
vestigated. The time required for cach harmonic s
2-7 minutes, depending on the curve.

681.142 : 621.318.572 675
Gate-Type Shifting Register.— J. 1. Knapton & L. D.
Stevens. (Electronics, Dec. 1949, Vol. 22, No. 12,

pp. 186..192.) Double-triode trigger circuits are used
to store the numbers 1 or o of the binary system, and
cach stage passes its number to a following stage on
receipt of a shift pulse. The register operates reliably
with 1-us pulses at 250 ke/s and numbers have been
circulated through six stages at 600 kefs.
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MEASUREMENTS AND TEST GEAR

621.317.2: 620.193 676

A Laboratory for the Study of the Resistance of
Materials under Tropical Conditions.—A. Nizery & S.
Crespi.  (Rev. gén. Elect., Nov. 1949, Vol. 58, No. 11
PP- 455-468.) A full description of the laboratory
equipment at Saint-Cyr is preceded by a study of the
actual conditions to be reproduced.

621.317.3: 621.396.822 677

The Application of L.F. Noise Sources to the Measure-
ment of Over-All Noise Figure and Conversion Loss in
Microwave Receivers. L. A. Moxon. (Proc. Just. Nadio
Ingrs. W. & FE., Dec. 1949, Vol. 37, No. 12, pp. 1433
1437.) A method is described of extending noise-diode
technique to microwaves, using a frequency changer to
produce the required r.f. test signal from an i.f. noisc
source. An experimental procedure has been developed
which enables the signal level to be accurately evaluated
subjeet to such limitations as those of Dicke's reciprocity
theorem, which are of little practical significance for the
applications so far considered. As in the low-frequency
case, measurements are in general independent of receiver
bandwidth, there is no stray radiation problem, and the
receiver output indicating device mav follow anyv law
within wide limits. The necessary components are easy
to construct and can be calibrated without the use of
additional apparatus. The system is particularly well
suited to mixer crystal mcasurements, since both
conversion loss and over-all noise figure can he measured
with equal facility, and the latter 1s readily analvsed in
terms of conversion loss and noise ratio.  See also 11906
of 1947.

621.317.3(083.74) : 621.396.931 678

Standards on Railroad and Vehicular Communications:
Methods of Testing, 1949.— (Proc. Imsi. Radio [Fngrs.
W, I, Dec. 1949, Vol. 37, No. 12, pp. 1372 1375.)
Prepared by an I.R.E. committee.

021.317.324%:021.396.11 679

The Fresnel Reflection Formula in the Region of Long
Waves.—12. Roeschen. (Funk w. Ton, 1949, Vol. 3,
Nos. g/1o, pp. 525-528.) A\ short description of a
method of verification by determining the field dis-
tribution beneath a vertical radiator. A 30-m Al mast
was mounted on a platform floating on a lake and an
carth plate of area 4 m% was arranged symmetrically
below the mast. The field distribution at ditferent levels
above and helow the plate was measured for wavelengths

of 217, 437 and 1450m. The results are shown

graphicallv.

621.317.335.2% 1 621.319.4(083.74) _ 680
Standard Test Capacitors.—(Llecironics, Dec. 1949,

Vol. 22, No. 12, pp. 168. .174.) A T-network of ordinary
mica capacitors can provide a very small capacitance
(e.g. 0.001 p¥) between the extremities of the series
elements when the shunt arm is grounded, if the
capacitors in the series arms are of only a {cw picofarads
each and the capacitance in the shunt arm is several
thousand picofarads  Such networks can be used as
low capacitance standards in  the measurement ot
interelectrode capacitances.

621.317.35:021.3.015.33 681

Analysis of Pulse Shape.—G. . Drafiin.  (Proc. Instn
Radio I'ngrs, Aust., Nov. 1048, Vol. g, No. 11, pp. 10- ‘15.)
A simple graphical method is described for determining
the amplitudes of the various harmonics present in a
pulse of any waveform. The method is particularly
useful for the rapid study of such problems as the cffect
on pulse shape of frequency-dependent amplification or
attenuation.
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621.317.373.029.64 682

The Experimental Determination of Phase Char-
acteristics of Circuits for Centimetre Waves.-—M. Denis &
P. Palluel.  (dun. Radioélect., Oct. 1949, Vol. 4, No. 13,
pp. 315-330.) A critical review of the principles, methods
and apparatus used for quantitative measurements of
(a) phase displaccment between input and output at a
fixed frequency; (b) phase variations with {requency,
and phase distortion: (¢) phase velocity in transmission
lines: (d) phase variation of active quadripoles as a
function of certain parameters. The relative advantages
and disadvantages of dynamic, retlection, resonance and
transmission nethods of measurement are discussed.

Illustrations and some details are given of suitable
wavemeters and slotted lines.
621.317.43 : 669.14-41 683

Core-Loss Test for Narrow Silicon-Steel Strip.—J. A
Ashworth.  (Bell Svst. tech. Publ. Monogr., B-1667
8 pp.)  Description of a method for mecasuring the
across-grain core loss in silicon-steel strip when the
standard A5 T.M. inecthod cannot be applied. The
Epstein method is moditied by decreasing the lengths of
the test windings and test pieces.

621.317.60 684
Measurement of Microwave-Transmission Efficiency.
A. 1. Cullen.  (Radio tech. Dig., Edn franc., Dec. 1940
Vol. 3, No. 6. pp. 345 348.) French version of 3196

of 1949.
621.317.7 685
A New Type of Electrical Instrument. Ix. \. Pullen.

(Lustruments, Nov. 1948, Vol. 21, No. 11, pp. TOOB—I0I1.)
\ double-moving-coil arrangement is used. to overcome
difiiculties caused by vibration, shock ctc. The coils
are mounted on opposite ends of the support frames,
which carry the pivots at the centre. The pointer is an
extension of the upper frame. Theorv and mechanical
details of such instruments are fullv discussed. Advan-
tages include high torque weight ratio, high sensitivity
low power consumption and extreme robustness.

621.317.7.089.6 686
Equipment for Instrument Calibration. 1-. \. Gilbert.
(Ilect. Iongng, N.Y., Dec. 1949, Vol. 68, No. 12, pp.

1065-1000.)  Description of three self-contained units
for the calibration of all types of a.c. and d.c. measuring
mstrument now used, and designed to anticipate future

requirements. A power supply at 110-120\ with
trequency between 50 and 1 600 ¢/s s required
621.317.725 687

A New Expanded-Scale A.C. Voltmeter. - N. P. Millar.
(lidect. Eugng, N.Y ., Dec. 1949, Vol. 68, No. 12, p. 1044.)
Summary only. An iron-core saturable rcactor is used
to energize the moving coil of a standard electrodynamic

wattmeter.  Accuracy is within about 42, of full-scale

rating.

621.317.73.029.63 688
Circular Standing-Wave Detector. (/udio & Televis.

News. Radio-Electronic Lngng Supplement, Dec. 1949,
Vol. 13, No. 6, pp. 12-13.) A brief general description
of the apparatus.  For another account see 3198 and
3203 of 1a39 (Meinke).

621.317.733 689

Self-Balancing Resistance Bridge.—i{. F. Kondeau.
(Gen. elect. Rev.. Oct. 1949, Vol. 52, No. 10, pp. 45-46.)
A servo system, counsisting of an electronic converter
and amplifier unit feeding a reversible induction motor
balances the bridge rapidly and automatically. The
equipment, which can be switcled for manual operation,
is recommended for production tests requiring an
accuracy ol about 1°, over the resistance range of
0.010) to above 30 kQ.
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021.317.74 - 621.315.212 690
Maintenance Equipment for Coaxial-Cable Circuits.
]. Selz. (Cdbles & Transimission, Pares, Oct. 1949,
Vol. 3, No. 4. pp. 306-325.) Specifications and description
of apparatus constructed in France for making compre-
hensive line measurements in the range 3o kc/s—y Me/s.

621.317.762 691

Loading and Coupling Effects of Standing-Wave
Detectors. —K. Tomivasu. (Proc. Inusi. Radio Ings,
1 F.. Dec. 1949, Vol. 37, No. 12, pp. 1405 -1§09.)

\When measuring impedances on transmission lines,
insensitive standing-wave detectors have the eitect of
vielding lower standing-wave ratios than the true values.
Double-hump distribution curves are shown to be the
result of very tight coupling ot the detector. Detectors
that can be represented by a susceptance component
may indicate unsymmetrical distribution corves. Sensi-
tive detectors used on transmission lines having low

power levels can introduce tight-coupling effects.  Con-
ditions are given for a looscly coupled detector.
621.317.70 : 621.390.075.12 692

Low Frequency Generators.—!X. .\. Ratfin-RRoanne.
(Itadio prof., Paris, Nov. 1949, Vol. 18, No. 178, pp.
16-20.)  Description of two signal generators for testing
I.f. ampliner fidelity. The first provides a sinusoidal
output of 500 mW maximum with < 3° harmonic
distortion, covering 15 to 16 000 c¢/s. The second 1s an
adapter for use with the first to provide a rectangular-
wave output. Complete circuit diagrams are given and
some aspects of amplitier fidelity are considered.

6271.396.933.001.4 693

The Servicing of Airborne Equipment. 1. R. W.
Bushbv. (Proc. Inmstu Radio Lngrs, Aust., July 1949,
Vol. 10, No. 7, pp. 190-195.) 1948 Australian I.IRIt.
Convention paper.  An outline of the organization of
servicing procedure in Australia is given. Servicing
requirements and test apparatus arce discussed. Instru-
ments for checking transmitter radiation and ignition
noise and for the overhaul of relays, microphones and
headphones are described.

OTHER APPLICATIONS OF RADIO AND
ELECTRONICS

526.9 : 621.396.9 694

Geodetic Measurements by Radar.—D. |. lallidav.
(Nature, Lond., 10th Dec. 1949, Vol. 163, No. g1%o0,
pPp. 1005 -1006.) An aircraft flies in a circular arc at the
centre of which is a ground radar beacon. The distance
of the aircrait from a second beacon is recorded at
regular intervals. The geodetic distance bhetween the
beacons is calculated from the radius of the arc and the
minimum recorded distance from the second beacon,
corrections being made for altitude and atmospheric
refraction.

531.78 : 621.3.083.7 695

The Differential Transformer as Applied to Instrumenta-
tion.—W. D. Macgeorge. (Science, 7th Oct. 1949,
Vol. 110, No. 2858, pp. 3065-3068.) Basic design of
ditierential transformers is discussed and illustrated by
a description and performance details of the * Atcotran
type made by the Automatic Temperature Control Co.
Suitable circuits for using these transformers in the
measurement of variables such as pressure, flow and
force are also considered, the null-balance type of circuit
being especially noted. Practical wiring procedures are
given for svstems in which the indicating instrument is a
considerable distance from the equipment oun which
measurements are to be made. '

535.61-15 696

Some Experimental Demonstrations with Infra-Red
Rays. —T. Gast. (Funk u. Ton, 1949, Vol. 3, Nos. g/10,

PpP- 529-533.)
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538.71 697

Airborne Magnetometer for Measuring the Earth’s
Magnetic Vector.— E. O. Schonstedt & H. R. Irons.
(Science, 7th Oct. 1949, Vol. 110, No. 2858, pp. 377-378.)
The airhorne total field magnetometer, developed during
World War Il by the Naval Ordnance Laboratory and
Bell Telcphone Laboratories, has been modified so that
the total magnetic field vector is measured instead of the
intensity only.

539.16.08 698

Equipment for the Counting of Particles by the Geiger-
Miiller Method. — A. Berthelot. (. Phvs. Radiwom, July
1946, Vol. 7, No. 7, pp. 185-192.) Description of
apparatus for laboratory measurements, including scaler
circuits, a stabilized h.v. supply, pulse generator, and a
complete unit comprising preamplifier, dcecade scaler

circuit, power stage, counter, power supply and
voltmeter.

339.16.08 699
Glass-Walled Counters with External Cathode.

IR. Maze. (J. Phys. Radiwm, June 1946, Vol. 7, No. 6
pp. 164 166.) Colloidal graphite is deposited on the

outside of a thin-walled tube of ordinary glass with
axial wire anode and hydrogen filling. In use as a
counter, the inside of the glass becomes charged as
uniformly as if it had a conducting surface layer. The
arrangement is tbus equivalent to the usual type of
counter with the cathode earthed through a high resist-
ance in parallel with a capacitance. Owing to the weak
secondary effects of glass a production efficiency of 100%
can easily be obtained.

539.16.08 700

Ion Mobilities in Geiger-Miiller Counters. . den
Hartog & F. A. Muller. (Physica, ’s Grav., Sept. 1949,
Vol. 15, Nos. 8/9, pp. 789-800. In English.) Formulae
and measuring instruments are described for a detailed
study of the deionization current in a self-quenching
counter. lon mobilitv in alcohol is 2.6 cm 'sec per V/cm,
in argon 7.r cm/sec per Vjem, both at 100 mm Hg
pressure. These results supersede carlier measurements
by van Gemert and the authors, noted in 1139 of 1949.

339.16.08 701

Spurious Counts in Geiger Counters and the Pre-
treatment ot the Electrodes.— J. . Louw & S. M. Naudé.
(Phvs. Rev., 15th Aug. 1949, Vol. 76, No. y, pp. 571-372.)

539.16.08 702

On the Temperature Dependence of Counter Char-
acteristics in Self-Quenching G-M Counters.—O. Parkash.
(Phys. Rev., 15th Aug. 1949, Vol. 76, No. 4, pp. 568 569.)

551.508.1 : 621.317.083.7 703
Range-Adjusting Radiosonde Recorder. —G. E. Beggs,
Jr. (Flect. Engng, N.Y. Nov. 1949, Vol. 658, No. 11,
p- 990) Summarv of ALLE.E. paper. Range-adjust-
ment and  calibration are performed automatically.
A block diagram of the complete system is included.

621.316.718 704
Basic Control Requirements of D.C. Adjustable-
Voltage Drives. —E. . Moyer & M. E. Cummings.

(Elect. Mfz, N.Y., Nov. 1949, Vol. 44, No. 5, pp. 64-70.)
Discussion of the field control sequences for starting,
accelerating, running, retarding, reversing and stopping
the motor unit of a d.c. adjustable-voltage drive of the
Ward-Leonard tyvpe. The necessary design information
is given mainly in a comprehensive series of scaled
diagrams, with brief notes.

621.316.726 1 [621.365.55% 615.84 705

Industrial Oscillator Frequency Control.—J. W. Lower.
(Electronics, Dec. 1949, Vol. 22, No. 12, pp. 84-80.)
Describes an a.f.c. system for diathermy or dielectric-
heating power oscillators.  The oscillator frequency is
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sampled 200 times per sec and compared with a crystal-
controlled reference frequency. The resulting error
signal is applied to a servo system operating a 2-phase

induction motor which adjusts the rcactive tuning
element of the oscillator, whose frequency is thus
kept within 0.01° of the 27-Mc/'s standard.

621.317.39 : 534.08 706

A New Method of Vibration Measurement for the
Frequency Range 20 to 20 000 c/s.—}°. Massa. (lustru-
ments, Nov. 1948, Vol. 21, No. 1I, pp. I0I2-1014.)
An accelerometer unit is designed so that its electro-
mechanical system has a single degree of freedom and
its resonance frequency is above 20 kec/s. The unit
consists of a svstem of ADP crystal plates mounted within
a cvlindrical stainless steel housing 1 in. in diameter and
2in. long. A stress is imparted along the piezoclectric
axis of the plates in proportion to the component of
mechamcal vibration in the direction of the cylinder
axis. Typical response curves are shown and discussed.

621.365.541 707
Production Economies realized by Proper Use of
Induction Heating.— J. \. Evans. (Malerials & Methods,
Nov. 1949, Vol. 30, No. 5, pp. 57-60.)
621.38.001.8 708
Electronics Symposium, 1949.—(Engineer, [lond.,
4th Nov. 1949, Vol. 188, No. 4893, p. 525.) Brie{ notice
of the papers presented and the apparatus exhibited
at a symposium on instruments in research and industry,
held in London 2nd—4th Nov. 1949.

621.38.001.5 709

Electronic Aids to Industry.——(/. Brit. Iustn Radio
Fugrs, Dec. 1949, Vol. 9, No. 12, pp. 446-164.) A survey
prepared by the Technical Comimittee of the British
I.R.E. Applications are grouped in 33 sectious, each
with a bibliography which, though not exhaustive, may
serve as a guide to more detailed technical information.

621.38.001.8 1 543/545 710
Electronic Instrumentation for Chemical Laboratories.
F. Gutmann. (Proc. Instn Radio Fngrs, Adust., Sept.
1949, Vol. 10, No. 9, pp. 2}1—-254. DBibliographv, pp.
254-256.) Paper presented at the Australian I.R.E.
convention, Svdnev, 1948. A comprehensive survey,
with many diagrams of the principles of various analysing
instruments, including pH ineters and the associated
current amplifiers. colorimeters using photoelectric
cells, polarographs for the analvsis of electrolvtes by
measurement of the current/voltage curve, gas analvsers,
titration  potentiometers, electrolvtic  conductance
bridges, diclectric-constant and diclectric-luss measuring

equipment for radio frequencies, moisture meters,
supersonic cquipment, an ionization gauge and an
electrenic balance.

PROPAGATION OF WAVES
061.3: 551.510.535 © 538.566 711

The Conference on Ionospheric Research.—(/. geophys.
Kes., Sept. 1949, Vol. 54, No. 3, pp. 281--294.) Summarics
of symposia and abstracts of papers presented at the
conference held at Pennsylvania State College under
joint sponsorship of that College and of the Geophysical
Research Directorate, U.S.AF., 27th-29th June 1g40.
Selected papers are noted below in this section, or in the
‘ Geophysical and Extraterrestrial Phenomena ’ section.

538.50 712
General Expression of Huyghens’ Principle for Electro-
magnetic Waves in an Imperfectly Transparent Medium.
J. Brodin. (C. K. Acad. Sci., Paris, 215t Nov. 1949,
Vol. 229, No. 21, pp. 1064 1006.) Extension of 523
above to the case of e.m. waves. The layers involved
in this case consist respectively of electric and magnetic
dipoles.

A.sq

533.566 713
On the Electromagnetic Surface Wave oi Som-

merfeld.—7T. Kahan & G. Eckart. (Phys. Rev., 1st Aug.

1949, Vol. 76, No. 3, pp. 406—4310.) See 2892 ol 1949.

538.566.3 1 551.510.535 714
Application of the Magneto-Ionic Theory tc Radio
Waves Incident Obliguely upon a Horizontally-Stratified
Ionosphere.—H. G. Booker. (J.geophys. Res., Sept. 1949,
Vol. 54, No. 3, pp. 243-274.) Pennsylvama State
College Confcrence paper. ‘A study is made of the
propagation of wave-packets incident obliquely upon a
slowly varying plane-stratified ionosphere. allowing for
the full effect of the earth’s magnetic tield. Propagation
of & magneto-ionic component is described in ‘erms of
the vertical component ¢ of the phase-propagation
vector, so as to avoid using a refractive index which
depends in a complicated way on an unknown angle of
refraction. The fundamental formula of the theory is an
algebraic quartic equation for ¢, the coethicients in
which depend on celectron-density N, wave-frequency,
direction of earth’s magnetic field, the direction of
incidence upon the ionosphere. The four rocts of the
quartic for ¢ correspond to the npgoing downcoming
ordinary/extraordinary magneto-ionic components.

“ It is shown that, to plot the four roots c¢f ¢ as a
function of .V for fixed values of thc other parameters,
it is casier to restate the fundamental formula as a
cubic equation for N as a function of ¢. Using this
cubic equation, simple limiting curves between which the
actual curves necessarily lie are deduced, thercby
facilitating plotting in a particular case. Methods for
mass-production of such propagation-curves are devised
but not applied on a large scale.

“ Formulas for attenuation, lateral deviatuion, hori-
zontal range, and cquivalent paths of magneto-ionically
split wave-packets are derived and illustrated graphically.
The amount to which a wave-packet can be permanently
deviated out of its plane of incidence by the earth’s
magnetic field can be extremely large, but probably
not in cases of practical importance in commercial
radio communication.”

621.390.11 715
The Reflection Coefticient of a Linearly Graded Layer.
G. Millington. (Marconi Rev., Oct./Dec. 1949, Vol. 12,
No. 95, pp. 140-151.) A study of the reflection of a
horizontally polarized plane wave incident obliquely on a
laver in which there is a linear variation of dielectric
constant from a constant value on one side of the
laver to another constant value on the other side of the
layer. The curves given have particular application
to the propagation of u.h.f. radio waves in the tropo-
sphere, and should be a useful contribution to the under-

standing of u.h.f. long-distance transmission.

The curves refer only to horizontal polarization, but
when the change in refractive index is very small and
the wave is at nearly grazing incidence, the reflection
coefficients for vertical and for horizontal pelarization
are approximately equal numerically, though their
analvtical forms are ditferent. Under these strictly
limited conditions, the curves may also give the numerical
value of the reflection coefficient for vertical polarization.

621.396.11 : 523.72 718

Observations of the Propagation of Broadcasting
Waves, A = 1250 m, during the Occurrence of Mogel-
Dellinger Effects. E. A. Lauter. (Z. Met., july 1949,
Vol. 3, No. 7, pp. 204 2006.) D-layer reflection effects,
scattering, and absorption ectfects for 1250-rn waves
are discussed in relation to the occurrence of cutbursts
of ultraviolet emission from the sun and consequent
fading of broadcasting signals. The Mogel-Dellinger
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effect does not appear to have been observed hitherto
for such long waves. Its occurrence may give new in
sight into the 1onization of the middle stratcsphere.

621.396.11 : 535.31 : 551.510.533 717

Geometrical Optics of the Ionosphere.Ix. Raer.
(Rev. sci., Paris, Sept./Oct. 1948, Vol. 86, No. 3293,
pp. 585-600.) The dependence of field strength upon
path length is considered, and a solution is obtained
involving the diameter of the ray in the vertical planc
containing its path. Calculations are made for the cases
of flat and curved earth, and thin and thick ionospheric
layers. Diameter/distance curves are plotted. Results
obtained for single and multiple reflections show three
focal points, (a) at the edge of the silent zone, (b) for
the horizontal ray, (¢) for the antipodal point. Approxi-
mations for the case of a parabolic layer are considered
and discrepancies between these and the results of
Férsterling & ILassen (1932 Abstracts, pp. 87 & 217)
and of Appleton & Beynon (3290 of 1940) are noterd.
The application of the curves finally obtained to pro-
pagation problems is brietiv considered.

621.396.11 : 55I.510.535 718
Ray Paths of Radio Waves in the Ionosphere.
H. Poeverlein. (Z. angew. Phys., Oct. 1949, Vol. 1, No. 11,
pPp. 517-525.) Detailed discussion of the theoretical
bases for the graphical construction of ray paths. Several
graphical representations ot the dependence of the
refractive index on the direction of the wave normal

are given and discussed.

621.396.11 : 55I1.510.535 719

Some Problems of Wave-Diffraction in the Iono-
sphere. —J. A. Ratcliffe. (J. geophys. Res., Sept. 1949,
Vol. 54, No. 3, p. 288.) Summary of Pennsylvania State
College Conference paper. ** Simultancous observations
of radio ‘ fading ’ at two points force us to the conclusion
that radio waves are returncd from the lonosphere by a
process of ditfractive reflection as if from a rough surface.
The difiraction effects produced by a simple model of
this kind are considered and are related to well-known
phenomena of optical diffraction. Tt is shown that the
methods of calculation are similar to those emploved in
the analysis of random Huctuations such as occur with
radio ‘noise’. The fading is shown to be produced
bv movements of the random irregularities in the iono-
sphere and is related to their turbulent or regular
motions. It is shown how winds in the ionosphere can be
measured. Analogics are made with some well known
optical phenomena.”’

621.396.11 : 5571.510.535 720

Oblique Incidence Propagation Work of the Central
Radio Propagation Laboratory. —R. Silberstein. (/.
geophys. Res., Sept. 1949, Vol. 54, No. 3, p. 285) Sum
mary of Pennsylvania State College Conierence paper.
Discussion of experiments, begun in 1047, using a
13.7-Mc/s transmitter capable of an output of several hun-
dred kilowatts. Three methods were used to determine
the source of back-scatter; the results indicated that
ground-scatter usually predominated over scatter from
the E layer. An examination of A-scope photographs
confirmed the existence of many ot the predicted modes
ol propagation.

621.396.11 : 551.510.535 721
The Interpretation of Long Scatter Echo Patterns.
A. M. Peterson. (]. geophys. Res., Sept. 1949, Vol. 54,
No. 3, p. 284.) Summary of Pennsylvama State College
Conference paper. The mechanism of ground scatter
is analvsed. It is shown that angle focusing and time
delay focusing produce characteristic patterns on pulse-
echo equipment. It 1s deduced that E-region ionization

contributes relatively little to long scatter.
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621.390.11 : 551.510.535 722

Pulse Transmission over Long Distances.—]. A.
Pierce. (J. geophys. Res., Sept. 1949, Vol. 54, No. 3
pp. 282-283.) Summary of Pennsylvania State Collegc
Conference paper. The two methods used for recording
fixed-frequency pulse signals received from a distant
transmitter are discussed. These are (a) the use of stable
oscillators to control the recurrence period; () the use
of a servomechanism to svnchronize the controlling
oscillator with the received signal. Examples are shown
of the records obtained with the synchronizer at fre-
quencies of 9.1 and 12.9 Mc/s, chosen to exhibit the
efiects of the Pedersen ray. The eflects ol scasonal
changes between July 1948 and June 1949 on the
propagation of a 17-Mc/s signal over a 6 ooo-km trans-
allantic path are studied, and comparisons made with
C.R.P.L. predictions.

621.395.11 : 551.510.535 723

Eftect of the D Ionospheric Layer on Very Low Fre-
quency Radio Waves.. \V. Plister. (/. geophys. Res,
Sept. 1940, Vol. 54, No. 3, p. 286.) Summary of Penn-
svlvania State College Conterence paper. The D laver
considered is a normal Chapman layer at a height of about
60 km. In long-distance propagation, maximum ab-
sorption is observed at 435 ke/s, and the calculated ion
concentration is of the order of 1oo/cm3sec. Reflection
coefficients, transmission values and virtual heights are
also calculated.  Ditferent conceivable forms of 1on
distribution are considered.

621.396.11 : 551.510.535 724

The Propagation of Long and Very-Long Waves.—J. A.
Ratcliffe. (J. geophvs. Res., Sept. 1049, Vol. 54, No. 3,
pp. 281 282.) Summary of Pennsylvania State College
Conference paper.  An account of the measurements
which have been made in England since the war, to
investigate reflection from the ionosphere at steep in-
cidence. Results are described of investigations at fre-
quencies between 16 ke/s, for which the daytime down
coming wave s strong, and 100 kc/s, for which the re
flected wave is weak.

The variations in the phase of the reflected wave are
recorded for transmissions over ditferent distances
the results provide information about changes in the
equivalent height of reflection.  An account is given of
deductions made from the normal diurnal and annual
variations.

A sudden phase anomaly often accompanies a sudden
ionospheric disturbance and is observable throughout the
disturbance because the amplitude of the very long wave
is not scriously «iminished by the disturbance. The
importance of these anomalies for solar and ionospheric
theories is discussed.

Attempts are being made to relate propagation at
oblique incidence to propagation at more vertical
incidence, both by plotting the ground interference
pattern in an aircraft and by making detailed measure
ments at 4 point distant 500 kin from the transmitier

621.396.1T : 551.510.535 725

Sporadic Ionization at High Latitudes.— ]. H. Meck.
(f. geaplys. Res., Sept. 1949, Vol. 54, No. 3, pp. 284-285.)
sumimary of Pennsvlvania State College Conference
paper. Discussion of the variations in the (&,f) trace
produced by ditferent types of sporadic ionization re-
corded in northern Canada. Estimates of the speed ol
motion of sporadic ionized clouds range from 400 km/hr
to 1200 km/hr for virtual heights from 100 km to 300 km.

627.390.11 : 551.510.535 726
Summary of Symposia |at the Pennsylvania State

College Conference].—Waynick. (See 637.)

621.396.11 : 621.317.3247 727
The Fresnel Reflection Formula in the Region of Long

Waves.— Roeschen. (See 679.)
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0621.390.11 : 551.594.5 728

Sky-Wave Observations (A = 1250 m) during Displays
-of the Northern Lights in 1947. — E. Lauter & K. Sprenger.
(Z. Mer., July 1949, Vol. 3, No. 7, pp. 193-198.) Numer-
ous northern-light observations at German stations on
40 nights during 1947 are correlated with observations
at Warnemunde of 12350-m waves reflected from the
I2 Tayer. The relation of skv-wave absorption to sunspot
relative numbers and to geomagnetic quantities is
considered both for evenings with northern-light displays
and for those with abnormal E-layer effects.

621.300.11.029.6 729

V.H.F. and U.H.F. Propagation within the Optical
Range. M. W. Gough. (Marcon: Rev., Oct./Dec. 194y,
Vol. 12, No. 95, pp. t21-139.) The mechanism of v.h.f.
and u.h.f. propagation can be explained in terms of
five major factors, namelv («¢) atmospheric refraction,
(b} :onospheric retlection, (¢) tropospheric reilection,
(d) dittraction, (¢) ground reflection. (¢) is the dominant
factor in propagation within the optical range. and it
1s with this aspect of the problem that this article is con-
cerned.

From the ray concept of propagation, a technique has
been evolved using simple microwave field strength
measurements to forecast the behaviour of v.h.{f. and
uw.h.f. transmissions over a specific optical path. In
particular the inethod predicts, without further measure-
ment, the best height for the receiving aerial on any
frequency in the vioh.f. or u.h.t. band

The process is based on the assumption that ground
retflection Is confined to a point.  This assumption
becomes ncreasingly invalid with increasing wavelength
and may lead to errors. However, these can be corrected
to a large extent by invoking Iresnel's zone theorvy,
which defines what region of the path is involved in
retlection. Furthermore, by examining the ground
irregularities in this region the reflecting power of the
ground can be assessed.

This article develops the theory of the microwave
survey technique and describes and interprets a survev
made over a test path, from which the behaviour of
specific Jonger waves is predicted. It concludes with
a description of confirmatory experiments made over the
same path which verify the predictions.

The *calibration’ of optical paths by the use of
microwaves eliminates the necessity for tests on opera
tional wavelengths, and coupled with the lightness
and compactness of microwave equipment, saves experi
mental labour, particularly if the path s to carry trans-
missions on more than one wavelength,

621.3590.81 : 523.78 730

Field-Strength Observations made during the Total
Eclipse of the Sun. - ). Gross. (Proc. Iunsi. Radio Lngrs,
W. & E. Dec. 1949, Vol. 37, No. 12, p. I447.) Curves
are given showing the cstimated signal strength and
rcadability of WAV s.w. signals received at Eastleigh
aerodrome, Nairobi, on 1st Nov. 1948. The transmission
path was approximately the same as that of the eclipse.
Signals disappeared completely during the totality period
and returned to normal by the time the sun was com
pletely unobscured.  Signals were of normal strength
both on the day before and the dav after the eclipse.

621.396.81 : 621.390.67.029.04 731

The Effect of Antenna Size and Height above Ground
on Pointing for Maximum Signal.—A. H. LaGrone &
A. W. Straiton. (Proc. Inst. Radio I'ngrs, W. & E.|
Dec. 1049, Vol. 37, No. 12, pp. 1438 1442.) An account
of investigations of 3.2-cm transmissions over a 27-mile
desert path in Arizona. The eftect of aerial size and height
above ground on the angle of arrival, as indicated by
pointing the aerial for maximum signal, is shown in
tables and curves for three measured telds. A com-

A.56

parison is also made of the response of the aerials for
various angles of tilt in these fields, and their response in
an assumed field made up of two plane-wave components.

621.3096.812 739

Ground-Wave Field-Strength Calculation. -H. L. Kirke.
(Proc. Inst, Radio I'ngrs, W. & L., Dec. 1949, Vol. 37
No. 12, p. 1440.) Comment by G. Millington on 2304
of 1939 and author's reply.

RECEPTION
621.3960.621 733
Reflex Receiver with Feedback and AV.C. L. G

Beard. (Philips tech. Commun., Aust.,, 1049, No. 4,
PP- 9-14.)
621.390.621 1 621.300.619.13 734

Sky-Wave F.M. Receiver.— L. B. Arguimbau &
J. Granlund. ([lectronics, Dec. 1949, Vol. 22, No. 12,
pp- 101-103.} lLarly experiments showed that reception
in the presence of multi-path signals was much inferior
tor f.m. than for a.m. When signal and interference
(multi-path or other) are of nearly equal amplitude, the
limiter must have a uniform response over a very wide
band. Thus when two signals differ in amplitude by 5%
and in trequency by 130 ke/s, the resultant will sweep
througl 6 Mc's, and the limiter must pass all these fre-
quencies equally so as not to introduce a.m. A brief
description of circuits and laboratory tests of a receiver
15 given and it is suggested that a transatlantic f.m.
high-fidelity link should be possible if a channel of width
150 ke s could be spared in the s.w. band.

621.390.623 735

A De Luxe Receiver with Very High Musical Fidelity:
Le Jubilé.— J. Rousseau. (7.5.F. pour Tous, Dec. 1949,
Vol. 25, No. 254, pp. 308-304.) An illustrated description
of the circuit features of a 33-valve broadcast receiver
built by M. Laugicr and incorporating various design
recommendations which have appeared in the journal in
recent vears. References to these articles are made on a
complete circuit diagram. The receiver has six wave-
bands and uses three separate amplifier stages for high,
nedium, and low audio Irequencies, and an expansion
circuit for contrasts.

621.396.822 736

Note on Transit-Time Deterioration. —A. van der Zicl
(Proc. Inst. Radio Engrs, W. & E., Dec. 1949, Vol. 37,
No. 12, p. T447.) A simple derivation of some formulae
recently published by MacDonald (2408 of 1949). See also
1890 ot 1048 (Strutt & van der Ziel).

621.390.822:621.317.3 737

The Application of I.F. Noise Sources to the Measure-
ment of Over-All Noise Figure and Conversion Loss in
Microwave Receivers.—Moxon. (See 677.)

621.396.621 738

Les Récepteurs de Radiodiffusion (Broadcasting Re-
ceivers). Book Review|— Y. Angel. Publishers: Eyrolles,
244 pp. (Radio tech. Dig., Edn frang., Dec. 1049, Vol. 3
No.6, p. 375.)

STATIONS AND COMMUNICATION SYSTEMS

021.395 + 621.397] 1 021.315.212 739
Progress in Coaxial Telephone and Television Systems.
L. G. Abraham. (Bell Syst. tech. Publ. Monogr. B-1630,
8 pp.; Trans. Amer. Inst. elect. Engrs, 1948, Vol. 67,
pp. 1520-1527.) A gencral description of the Bell
Telephone L1 svstem, which provides either 600 tele-
phone circuits or a 2-way television circuit with a band-
width of 2.8 Mc s, with details of the coaxial cables used

and their associated equipment.
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621.395.635 : 621.395.44 : 021.396.931 740

Vibrating Reed Selective Signaling Systera for Mobile
Telephone Use.—H. M. Pruden & D. ¥. Hoth. (Bell
Syst. tech. Publ. Monogr., B-1663, 5 pp.; {rvans. Amer.
Inst. elect. Engrs, 1949, Vol. 68, pp. 387-391. Summary
in Elect. Engng, N.Y ., Nov. 1949, Vol. 68, No. 11, p. 927.)
A means of calling a particular car in a group tuned to a
common carrier {requency. The transmitter at the fixed
station can transmit any combination ol four a.{. tones
from the 32 available, 10 0ooo combinations being possible.
Each car is equipped with a set of four vibrating-reed
selectors (756 below) tuned to selected tones, the com-
bination being different for each car. The operation
and advantages of the syvstem are discussed.

621.396.1 : 621.396.931

Radio Communications Services: Part 2.
July 1049, Vol. 9, No. 7, pp. 1821, 45.)
of 2907 of 1949.

741
(FM-TV,
Continuation

621.3960.1 : 621.306.931 742

New Frequency Assignments for Mobile-Radio Sys-
tems.—G. H. Underhill. (/:lect. I'ugng, N.Y'., Nov. 1949,
Vol. 68, No. 11, pp. 951 955.) Description of the method
by which a new operating frequency will be sclected
for each of 500 mobile-radio systems.

621.396.619.13 743
On the Question of the Applicability of Single-Sideband
Methods for Frequency-Modulation Transmissions.
\. Lutsch. (Fernmeldetech. Z., Nov. 1949, Vol. 2, No. 11,
Pp- 347-351.) .\ theoretical treatment of the subject
shows that no simple demodulation process can be applied.
Investigation of the a.in. which occurs in s.5.b. svstems
indicates that the phase swing is limited to - 1.7 radians,
so that only narrow-band modulation is possible. I'orm-
ulae are given for determining the behaviour of the
demodulated Lf. curves, and distortion is discussed.
From these considerations, s.s.b. {.m. appears to be
impracticable for communication purposes.

621.396.619.13 : 621.396.712 : 534.50 744
A Demonstration of Experimental Broadcast Trans-
mitting and Receiving Equipment.--Honnor. (See¢ 535.)

621.396.05.029.63 745
A Wide-Band V.H.F. Radio-Relay System.—\. S

McGuire.  (Proc. Instn Radio Engrs, dust., June 1949,
Vol. 10, No. 6, pp. 160-165.) Paper presented at the
Australian LR.E. convention, Svdney, 1948. The
link operates in the frequency range 152165 Mcs,
the {requency deviation being 30 ke/s.  TFrequency

response is constant to within -1 db from 30 ¢/s to
17 ke/s. Terminal and repeater equipment are des-
cribed, with performance figures for an experimental
22-mile link.

621.396.712+621.396.97 746
High-Frequency Broadcasting in Australia. N. S
Smith. (Proc. Instn Radio Engrs, Ausi, Oct. 1048

Vol. 9, No. 10, pp. 4-20.) Paper presented at the
Australian I.R.E. Convention, Nov. 1948, and giving
a historical outline of the development of broadcasting
in the frequency band 3-30 Mcs. The transmission
characteristics of the ionosphere, as they affect this band,
are summarized. ‘ Internal’ and ‘external ’ services
are dealt with 1 two main sections and brief technical
summaries are included of the transmitfers, the power
output of which ranges from 1 to 100 kW. Descriptions
arc given of aerial arrays and switching arrangements.

621.396.72 : 621.3.018.4(083.74) 747
Experimental Standard-Frequency [3-kW] Trans-
mitting Station, WWVH.--G. H. Lester. (Conununica-

tions, Sept. 1949, Vol. 29, No. 9, pp. 20 23..33.) See
also 1982 of 1949.
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621.396.931 : 621.317.3(083.74) 748

Standards on Railroad and Vehicular Communica-
tions: Methods of Testing, 1949.(Proc. [nust. Radio
Engrs, W. & E., Dec. 1949, Vol. 37, No. 12, pp. 1372
1375.) Prepared by an I.R.LL. committec.

621.396.931 : 621.396.619.13 749
South Australian Police F.M. Network.—IX. .
Goss.  (Communications, Sept. 1949, Vol. 29, No.
pp- 14 16.) General description of the 72.5-Mcs
svstem, which comprises a 250-W transmitter located
in Adeclaide, a 25-W remote station 1 250 ft above sea

level, and 10-W mobile units. Points within 25 30
miles of the 250-\V transmitter are covered.
621.396.931 : 621.396.619.13 750

Mobile F.M. Communications Equipment for Austra-
lian Conditions.—R. A\. Ratcliffe & R. S. Zucker,
(Proc. Instn Radio Ingrs, Auwusi., April 1949, Vol. 10,
No. 4, pp. ror—113. Correction, June 1949, \ol. 10
No. 6, p. 159.) Paper presented at the Ausirahan
I.R.E. convention, Svdnev, 1948. Examples of per
formance specifications for mobile f.m. v.hi. cquip
ment, issued by various public bodics m Australia
and also for typical American installations are tabu
lated and discussed. A standard performance spec
fication for Australian equipment is proposed. A
description is  given, with photographs and circuit
diagrams, of mobile transmitter and receiver umite
designed to meet the requirements of the propose
spectfication.

621.396.931 1 621.3yH.010.13 51
V.H.F. Mobile Communication Systems.— A. . Camp-
bell.  (Proc. Instn Radio [Fners, Aust., March 1949

Vol. 10, No. 3, pp. 73 S2.) Paper presented at the
Australian I R.E. convention, Swvdney, 1048, The
main factors which have encouraged the development
of such systems arc reviewed. A detailed descrip
tion is given of a standardized range of f.m. equipment
designed to provide reliable service over an area of at
least zo-miles radius around a central station. Carrier
frequencices in the bands 70 So Mc/s and 152-166 M
are uscd, with cryvstal control of the transmitter frequency
The  double-superheterodvne  receivers derive  both
local-oscillator frequencies  from  appropriate  point
in a crystal-driven multivibrator chain, the crystals
vibrating in the third harmonic mode and thus proyviding
initial high frequencies which greatly simplifv design.
Various tvpes of aerial are available. Two selective
calling svstems are mentioned : (@) a 2-tone systen
for a maximnum of 33 mobile units, in which mechan:
cally resonant reed selectors are ftted: (b) a dign
system similar in principle to that ot the automatic
telephone.  This has a much greater capacity than the
2-tone system. With a 2-digit code, about So mobilc
units can be called

6271.396.933 752
The Modern Civil Aircrait Radio Station. =-. .
Wallace. (Marcon: Rev., Oct./Dec. 1949, Vol 12

No. 95, pp. 152 156.) The methods of installing radio
instruments in  aircraft are reviewed. The general
trend towards standardization has now develope

into the ‘standard racking scheme’. This is described
and 1ts use tlustrated.

SUBSIDIARY APPARATUS

621-526 1 023.451 753

German Missile Accelerometers. 1. M. Moore.
(Elect. Engng, N. Y., Nov. 1949, Vol. 68, No. 11, pp.
996-09g9.) Control of steering and fuel cut-ot 11
German rocket missiles was efiected by various methods
based on the measurement and integration of accel-
eration. Single integration svstems used gyroscor:
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precession and electro-deposition. A circuit for double
integration by electro-deposition methods is described.
A system for lateral control, using an electrically:
maintained moving-coil vibrator, is also described;
by triple integration of lateral acceleration the missile
was made to return to its course in spite of side winds.

621.314.5 : 621-526 754
An Electronic D.C. to A.C. Converter for Use in Servo

Systems. —E. E. St. John. (Proc. Inst. Radio Engrs
W. & I, Dec. 1949, Vol. 37, No. 12, pp. 1474-1478.)
621.314.632 755

The Easy-Flow Characteristics of Copper Oxide Rec-
tifiers. -F. Rose & E. Spenke. (Z. Phvs., 3oth \ug
1049, Vol. 126, Nos. ;/g, pp. 632-641.) The present
diffusion theory of dry rectifiers gives the d.c. charac-
teristicsonly qualitatively.  Animprovementin measure-
ment technique and a more exact interpretation of the
theory shows that, for Cu,O rectifiers, large portions
of the casv-flow characteristic are given quantita-
tively by the theorv. The existence of the chemical
barrier layer is confirmed. See also 826 of 1942
(Schmidt).

621.395.635 756
Vibrating Reed Selectors for Mobile Radio Systems.

A. C. Keller & 1.. G. Bostwick. (Bell Syst. tech.
Publ. Monogr.. B-1662, 4 pp.; Trans. Awmer. Insl.
elect. fngrs, 1949, Vol. 68, pp. 383-386.) The vibra-

ting rceds are atrached to a metal block to form a small
tuning fork. A pole-piece attached to a small magnet
is arranged centrally between the tines and an actua
ting coil surrounds both tines and pole-pieccc.  When the
coil is energized with the correct frequency and voltage.
the tines vibrate, thus causing a contact to close during
a fraction of each cycle of vibration. Another type,
without contacts, can be uscd to provide sharply sclec-

tive HAlters. Performance data, graphs, and photo-
graphs are included.
621.396.622 757

Theoretical and Experimental Study of Detection by
Silicon Crystals.—Lapostolle. (See 78%.)

621.396.68 : 621.397.62 758
Power Supplies for Home Television Receivers.
V. Wouk. (Elect. Engng. N.Y. Dec. 1949, Vol. 68,
No. 12, pp. 1061-1065.) Discussion, with circuit
diagrams, of various methods of supplviug (a) 1.v.
B + and bias power, (b) h.v. power for the c.r. tube.

778.3 : 621.317.755 759

Techniques in High-Speed Cathode-Ray Oscillo-
graphy. C. Berkiey & H. P. Mansberg. (J. Soc
Mot. Pict. Engrs, Nov. 1949. Vol. 53, No. 5, pp. 549
578.) Photographic technique for rccording c.r.o.
traces of {a) recurrent, (b) transient, (¢) drifting phenom
ena 1s discussed.

TELEVISION AND PHOTOTELEGRAPHY

621.397.335 760

A Television Synchronising-Signal Generator. . I:.
Benson, H. J. Oyston & B. R. Johnson. (Proc. Inustn
Radio Iingrs, Aust., May 1949, Vol. 10, No. 5, pp. 128
139.) Paper presented at the Australian I.R.I. con-
vention, Svdney, 1948. The synchronizing signal
waveforms of the British and American television sys-
tems are described, and the technical requirements of
the generating equipment are indicated. An outline
is given of some typical circuit techniques used in
synchronizing generators, and an experimental 525-line
25-frame synchronizing-signal generator unit is described
which uses equalizing pulses and is suitable for negative
modulation.
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621.397.5 761

Distant Electric Vision.—|. ). McGee. (Pioc. Instn
Radio Engrs, Aust., \ug. 1949, Vol. 10, No. 8, pp.
211-223.) 1948 Australian I.R.E. Convention lecture.

A historical review of television, with special reference
to the development of the emitron, super-emitron and
C.P.S. emitron, and discussion of their relative merits.
(Nofe. This lecture was recorded in England on
magnetic tape and reproduced, with slides, in Svdnev.
The tape, slides and original manuscript were sent
from England by air mail))

021.397.5 762

Dr. Lee de Forest’s Color Television System. -(7ele-
l'ech, Nov. 1949, Vol. 8, No. 11, pp. 41-42.) Tricolour
filters, made up of hexagonal elements of the three
primary colours are made to oscillate svnchronousls
before the camera and the reproducing c.r. tube, so that
every element of the transmitted picture is scanned by
cach of the primarv colours everv twentieth of a second

621.397.5 763
New Directions in Color Television.-—1). .. F. (Flec
tronics, Dec. 1949, Vol. 22, No. 12, pp. 66-71.) Compari-
son ot the field-sequential, line-sequential and dot-

sequential methods ot transmission. Principles of the
C.B.S., CTI and R.C.\. systems are discussed.

621.397.5 1 535.88 764
An Experimental Large-Screen Television Projector.
‘P. Mandel. (Pioc. Inst. Radio Iingrs, W. o E.,

Dec. 1049, Vol. 37, No. 12, pp. 1462--1467.) Dt,scllptlon

of equipment for projection on a special screen of the

directional tvpe. The screen, of dimensions 3 m

2.25m, is an assemblv of about 15000 efementary

screens, each consisting of 200 very small spherical
mirrors stamped in o highlv polished Al sheet. See

also 2041 of 1948.

621.397.01 : 621.396.019.23 765

Mid-Level Modulation for TV Transmitters. N. 1.
Young. (Communications, Sept. 1949, Vol. 29, No. ¢,
pp. 10-11.) Modulation is applied to the grid of the
penultimate r.f. amplificr and the vestigial sideband
characteristic is provided by a filter between the trans.
mitter and the aerial. The size and cost of the modulator
svstem are thus reduced.

621.397.62 766

Influence of the Choice of a Television Standard on
on the Construction of Receivers.- M. Chauvierre
(Radio fran¢., Nov. 1949, No. 11, pp. 7-17.) Discussion
with particular reference to receiver cost and quality of
reception. Part t deals with the eifect of synchroniza
tion and modulation methods on image stability. In
part 2 the choice of the line standard is considered
with respect to receiver cost.  Part 3 presents the results
of comparisons of the definition theorctically possibl
with that actually observed for about 1 ooo receivers,
600 in the U.S.A,, 100 in England and 300 in France.
The majority of the receivers gave definition much
mferior to that corresponding to the quality of the
transmission. From the point of view of economical
receiver construction, positive video modulation with
a.m. for the sound channel is preferable. The line
standard should be in the range from about 400 to about
600 lines. For very high definition in de-luxe receivers
and for large-screen projection a standard of over
1 000 lines appears indispensable.

621.397.62 767
Study of a Sound Receiver for Television.—H. Gilloux.
(Radio prof., Paris, Nov. 1949, Vol. 18, No. 178, pp.
4-16.) The miniature receiver described, working

on 42 Mc/s, gave satisfactory results at distances up to
100 ki from a staridard transmitter. It uses rimlock
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valves and has a normal sensitivity of 200 uV, using
an EF42 h.f stage with an input impedance of 75 €.

Circuit details and constructional features are noted.

627.307.02 768
The Video-Frequency Stage.— K. Gondry. (7élévis.

Sranc., Nov. 1949, No. 33, pp. 6-9.)

621.397.02 1 621.318.4 769
Coils for Television Receivers.—1°. Juster. (7'élévis.

Sfrang., Nov. 1949, No. 335, pp. 1518, 24.) Graphical

methods tor designing h.{., 1.f. and video-frequency coils
with maximum Q.

621.367.02:621.396.615.17 : 621.3585.2 770
The Efficiency Diode in Television Line Time Bases.
Coxall. (See 782.)

621.367.52 1 621.320 771

TV Interference from Incandescent Lamps.—D.G.F.
{Electvonics, Dec. 1949, Vol. 22, No. 12, pp. 132..148.)
Intermittent contact of a kunp hlament with its supports
mayv produce short r.f. pulses in the 50-100-Mc/s region,
which repcat at power-line frequencv.

627.397.5 772

Basic Television. Book Review]— B. Grob. Pub-
lishers: McGraw-Hill, New York, 1949, 596 pp., $5.00.
(Electronics. Dec. 1949, Vol. 22, No. 12, pp. 232, 234.)
The author ““ has managed to present the entire field of
television in a completely understandable and logical
way which should appeal to the technician who is
sincerely interested in what really goes on behind the
picture tube”.

TRANSMISSION

621.376.720 773

Simplified Frequency Stabilization. -O. . Tvson.
(Proc. Inst. Radio Engrs, W. ¢ E., Dec. 1949, Vol. 37,
No. 12, p. I1345.) About 17, of the output of a klystron
is diverted by a directional coupler to a frequency
discriminator comprising an unmatched hybrid junction,
a phase changer, and a resonant cavity. The phase
changer is adjusted to deliver equal modulated power to
the detectors terminating the E and H arms of the
hybrid when the cavity is detuned and the a.f.c. switch
15 “off The cavity is then tuned to resonance, which
again equalizes the power in the E and H arms, and the
a.f.c. switch is turned to ‘on’. Anyv subsequent frequency
drift unbalances the system and the amplitied and
rectified detector outputs can be used to control the
modulator valve and hence the amplitude of the square-
wave output, which is applied to the steady-state klystron
retlector voltage by derivative coupling, with the result
that the oscillation frequency is stabilized. The scheme,
with slight modification, can be made to work either
with c.w. or a.m. output. Stabilization to within about
1 part in 103 is obtained.

621.396.01 774
Citizens’ Band Transmitter. A. R. Koch. (Llectromics,
Dec. 1949, Vol. 22, No. 12, pp. 118, 132.) Describes the
construction of a small transmitter giving an output of
7 W at 450 Mc/s. The tripler and power-amplitier
stages usc capacitor-tuned parallel-plate resonant lines
with lighthouse valves. For other articles on Citizens’
Radio see 3482 of 1949 (Lurie) and back references.

021.396.61 : 621.396.97 775

Co-Ordinated Design of A.M. Broadcast Transmitters
for a Range of Power Output.—P. R. Hellvar. (Proc.
Instn. Radio Engrs, Aust., July 1949, Vol. 10, No. 7,
pp- 181-189.) 1948 Australian I.R.1:. convention paper.
A basic design of m.f. (540-1 600 kc/s) a.m. broadcast
transmitters, for the output range 200 W—60 kW, is
considered with particular reference to Australian
requirements. Standardization of components and
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methods gives advantages in both design and manufac-
ture without sacrifice of performance or appearance.
Details of several standardized transmitters are included.

021.396.61.029.56/.58 776

S.F.R. 10-kW Short Wave Transmitter.—H. Grumel.
(Ann. Radioélect., Oct. 1949, Vol. 4, No. 18, pp. 344-357.
An illustrated description of a standardized communica
tions transmitter designed tor telegraphy and telephony
operation in any climate on heavy-traffic commercial
channels. Separate h.f. units provide for simultancous
operation in three bands which together cover the
{requency range 2.5-23 Mc/s.  Frequencies are crystal
controlled and power input, from 230-400-\" 50-¢/s supply
1s 30, 75 or go kV A according to the equipment combina-
tions in use.

621.396.01.029.56,.58 77

S.F.R. 2-kW and 20-kW Single-Sideband Trans-
mitters.—G. Pembose. (dnn. Radioélect., Oct. 1949, Vol.
4, No. 18, pp. 358-371.) An illustrated description, with
block and circuit diagrams. The advantages of s.s.b.
operation arc outlined and the application of the normal
suppression method 1o these transmitters is discussed
The use of quartz flters reduces the number of fre-
quency conversions necessary to three, which are effected
at 84 kc/s, at 2520 ke/s and at a variable frequency.
Each transmitter has a frequency range of 3.75-23 Mc/s
and includes an automatic quick-action {requency-
selection device. C.w. and a.m. telegraphy, and tele-
phony operation can also be arranged; in s.s.b. working
a ‘ pilot frequency ’ signal 15 transmitted for demodula-
tion purposes at the receiver.

VALVES AND THERMIONICS

62r1.353.4 778

A New Germanium Photo-Resistance Cell.  ]. N. Shive.
(Phys. Rev., 15th Aug. 1939, Vol. 76, No. 4, p. 575.)
A description of a device using a photoconductive
propertv of germanium which combines high spatial
resolving power with an over-all quantum efficiency
greater than unity. The electrode geometry is similar
to that of the double-surface transistor. The charac-
teristics of the collector are modified by the photo
liberation of charge in the ncighbouring semiconductor.
The responsive area on the germanium is confined to a
small region on the illuminated side immediately oppo
site the collector contact. Specimen static characteristics
are given showing load power responses of the order ot
several tenths of 1 m\V per millilumen. The cell response
to different light modulation frequencies is flat up to the
highest frequency studied, about 200 kc/s. The response
rises slowly from the visible vellow to a peak at 1.5 u
and decreases rapidly bevond 1.6 4.

621.385.032.213 : 537.591 779
Thermionic Electron Emission from Carbon.—Ivey.
(See 604.)

621.385.2 780

Cathode Field in Diodes under Partial Space-Charge
Conditions.—H. F. Ivev. (Phys. Rev., 15th Aug. 1940,
Vol. 76, No. 4, pp. 554-555.) A method is given for
calculating the electric field at the cathode of a plane
or cvlindrical diode as a function of diode current. The
results are believed to be applicable to any electrode
geometry and to the study of thermionic cathodes in
the Schottky emission region. The effect of anode
voltage on cathode ficld. and the potential distribution
in a plane diode arc also discussed.

621.385.2 : 537.525.92 781

Diode Space Charge for Any Initial Velocity and
Current.—L. Page & N. 1. Adams, Jr. (Phys. Rev.,
1st Aug. 1949, Vol. 76, No. 3, pp. 381-388.) ** The space
charge equation is solved for any initial velocity which
is the same for all electrons and for any realizable
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current, for (a) the plane diode, (b) the cylindrical diode.
For the plane diode it is shown that all cases can be
obtained from a single pair of inaster curves. For the
cylindrical diode a series valid for large distances ifrom
the axis is obtained first, the form ol which shows that
the complete group of solutions form a bounded set.
Next three solutions valid for small distances from the
axis arc obtained by means of which the first set of
solutions can be extended. In addition to master curves
representing these solutions, curves are plotted for
special valucs of the initial velocity and current.”

621.385.2 1 [621.397.62 : 621.390.615.17 782
The Efficiency Diode in Television Line Time Bases.
N. Coxall. (Philsps tech. Comsnun., Aust., 1949, No. 4,
pp. 3-8) Description of the miniwatt diode Tvpe
EAg40, with emphasis on the increase in line timebase
efficicncy and on the circuit simplification possible when

this diode is used.

621.385.3 783

New Triodes for Metre and Decimetre Waves.
L. Liot. (Radio frang., Nov. 1949, No. 11, pp. 36.)
A description is given of the Tvpe T30H disk-scal triode
constructed by the S.AD.I.R. The electrodes arc
cylindrical and the valve is used in a vertical position.
Maximum anode and grid voltages are 1000 V' and

200 V respectivelv. Maximum anode dissipation is
30 W and the upper frequency limit about 700 Mc/s.
The construction details are given of a symmetrical
twin-line oscillator using two such valves. Circuit
characteristics and operating conditions are given for
four frequencies in the range 220-400 Mc s,

621.385.38 784
Pulse-Controlled Thyratron.— ). G. Skalnik. (Flec-
tronics, Dec. 1949, Vol. 22, No. 12, pp. 120..168.) A

short positive pulse of variable phase with respect to
the 6o-c/s anode voltage of a positive-grid thyratron
controls its conduction period.

6271.385.83 : 538.6971 785
Study of the Magnetic Focusing of Cylindrical Electron

Beams.—G. Convert. (Ann. Radioélect., Oct. 1949,
Vol. 4, No. 18, pp. 279 >’<8) See 485 of Ieb]uﬂry.
621.385.83 : 621.396.015.142 : 538.691 786
Magnetic Focusing of a Cylindrical [electron]| Beam
with Density Modulation.—IX. Berterottiére. (Ann.
Rudioélect., Oct. 1949, Vol. 4, No. 18 pp. 289 294.)
The transverse dispersive forces in an irregular electron
beam are considered, and the behaviour of such a beam
in a compensating magnetic field is discussed. Space-

charge effects lcad to considerable values of the radial
debunching force, so that a magnetic ficld variable along
the beam according to a certain law is necessary. Oscilla-
tions ot electrons situated between two packets are
minimized by using a sufficiently strong field.

621.396.615.142.2 787
Beam-Loading Effects in Small Reflex Klystrons.
W. W. Harman & J. H. Tillotson. (Proc. Iust. Radio
Engrs, W. k., Dec. 1949, Vol. 37, No. 12, pp. 1419
1423.) Beam-loading ¢ is dctermined from scparate
measurements of Q for valve and cavity (a) without and
(b) with the accelerating voltage applied. Loading
effects are much greater than predicted by published
analvses; thev vary approximately linearly with total
oscillator load, a variation not previously noted. Analysis
of loading effects produced by secondary electrons
cjected into the intergrid space by the main electron
stream shows the beam-loading to be large, with linear
variation with load, and indicates the possibility of

negative beam-loading,.
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621.3906.622 788

Theoretical and Experimental Study of Detection by
Silicon Crystals.—P. Lapostolle. (Onde élcct., Dec. 1949,
Vol. 29, No. 273, pp. 429-448.) An account of rescarch,
extending over a period of two vears, on a selection of
detectors of British and German origin, together with
full discussion of a theory based on the classical equiva-
lent circuit. The method of shewing the voltage current
characteristic on the screen of a c.r.o. is described and
static characteristics for actual detectors arc given.
Methods of determining the impedance of detectors at
low {requencics and at frequencies up to 10 Mc's are
described and rectification characteristics in the range
30--100 Mc's and at soo Mc's are shown. Imnpedance
and power measurements at decimetre wavelengths are
considered in detail. Experimental results for powers
above 10 mW arc compared with values calculated from
the theorv given. Agreement is satisfactorv and
observed variations can be interpreted correctly by the
theory, which indicates a slow decrease of detector
sensitivity with increasing frequency and stresses the

importance, even at v.h.{f.. of a verv high backward
resistance.
621.396.645 : 537.371.33 : 621.315.59 789

The Transistron Triode Type P.T.T.601.- R. Sueur
(Onde élec!., Nov. 1949, Vol. 20. No. 272, pp. 389-397.)
Discussion of the properties of Ge, the etfects at the
point of contact between a conductor and a sem
conductor, and the mechanism, construction and applica-
tions of the transistron. See also 2978 of 1949 (Aisberg

621.396.645.029.4 .52 : 621.3906.822
Selective Amplification at
Queiroz Orsini. (See 596.)

790
Low Frequencies.—dc¢

621.396.822 791
Spontaneous Fluctuations in Double-Cathode Valves.
K. S. I\no] & G. Diemer. (Wireless lngr, Oct. 1949,
Vol. 26, No. 313, p. 345.) Mecasurcments at 6 Mc/s on a
valve with two indirectly heated plane cathodes 1 mm
apart, and on a sccond valve with directly heated tungsten
filaments of diamcter roo u and o.5 cm apart, do not

support Furth’s theorv (2418 and 24719 of 1948).

621.396.822 792

Note on Transit-Time Deterioration. . var der
Ziel. (Proc. Inst. Radio Iingrs, W. L., Dcc. 1949,
Vol. 37, No. 12, p. I1447.) A simple derivation of some

formulae recently published by MacDonald (2408 of 1949).
See also 1890 of 1948 (Strutt & van der Ziel).
537-533 ‘ 793

L’Emission Electronique. Book Review - j. Bou
chard. Publishers: Librairic de la Radio. 160 pp
(Radio tech. Dig., Edn frang., Dec. 1949, Vol. 3, No. 6,
p.379.) ‘A book which should interest radio technicians,
particularly those concerned with the manufacturc of
transmitting and receiving valves, as well as students
and physicists.”

MISCELLANEOQUS
061.3 : 621.3 794
A.LLE.E. Fall General Meeting Conference Papers
Digested. —(Elect. I'ngng, N.Y. Dec. 1949, Vol. 68,
No. 12, pp. 1091-1098.) Authors’ summaries of 27
papers read at the mceting.
621.396 795
LR.E. [Australia] Radio Engineering Convention.—
(Proc. Instn Radio Ingrs, Aust.,, Oct. 1948, Vol. o,

No. 10, Pp. 2I
presented at the convention held in Sydney,

27.) Summaries of the technical papers
Nov. 1948.
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ACOUSTICS AND AUDIO FREQUENCIES
534.22 (546212 1 546.212.02 796

Velocity of Sound in Water and in Heavy Water as
dependent upon Temperature. — P. P. Heusirger. (Natur
wissenschafien, Sept. 1949, Vol. 36, No. 9, pp- 279--2580.)
Measurements were made at a frequency of 6.45 Mc/s
i the temperature range o 100 C. The results are
tabulated.  For H,O the velocity has a maximnum
value of 1555.5 m/s at 73.4 C. TFor 1,0 the maximum
velocity (14610 m/s) is at 75.1°C.

534.231 797
Elementary Treatment of the Fundamental Equations
for the Radiation and Propagation of Sound. F. A.

Fischer. (Irequenz, Nov. 1949, Vol. 3, No. 11, pD.
320-328.) Discussion of (4) the two fundamental

propagation equations, (4) spherical waves and their
propagation through a sphere whose radius is small
compared with the wavelength, (¢) radiation from a
piston membranc in an infinite rgid wall, (d) directed
radiation, (¢) radiation resistance.

534.231 798

Experimental Demonstration of a Theorem of Lord
Rayleigh relative to the Production of Plane Waves.
J. Grunenwaldt. (Awun. Téléconimun., June 1949, Vol. 4,
No. 6, pp. 203-209.)

534.6:621.395.623 : 534.771

Harmonic Distortion of Sound-Receivers
Practical Consequences in Audiometry.—P. Chavasse,
R.Caussé & R. Lehmann. (Ann. Téléconimun., Mayv 1949,
Vol. 4, No. 5, pp. 156-108.) The results of measure.
ments of frequency response and harmonic distortion
for high-quality receivers are presented in tables and

799
and its
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curves as functions of frequency.  The reccivers included
clectrodvnamic, piezoelectric and magnetic tyvpes. The
response curves of the first two of these are regarded
as satisfactory for audiometry purposes, though the
piczoclectric receiver showed an antiresonance near
10o00c/s. A telephone earpicce, however, showed a
very pronounced resonance peak near I 000 c¢’s, above
which frequency the response decreased practically to
zero at 5000 c/s, making it (uite unsuitable for any
audiometry tests.

534771 i ] ) 800
The Measurement of Hearing Loss. |. T. Storv.
(Marconi  Instrifinentation. Nov. Dec. 1919, Vol. 2,

No. 4, pp. 67 70.) General description of an audiometer
Type TF89s, designed to the specification embodied
in the Medical Research Council report on hearing aids
1245 of 1948). Ten tones in the range 125 % 000 c/s
are provided, with simple intensitv control which is
calibrated rclative to the normal threshold of hearing.

534.8511534.801/.8624621.305.625.3 801

New Audio Trends.- ). M. ([Llecironics, Jan. 1950,
Vol. 23, No. 1, pp. 68 71.) Three methods of synchron
izing magnetic-tape records with cinema filin are de
scribed. A new directional ribbon microphone, destgned
to climinate the microphone-boom problem in television
studios, has a pick-up distance of ‘up to 12 fect and a
frequency range of 50 15000 ¢/s. A 78 rp.m. disk-

recording  technique capable of reproduction up to
20000 c¢/s is mentioned.
534.86: 531.322.1 802

Influence of Reproducing System on Tonal-Range
Preferences. —11. A. Chinn & D. Eisenberg. (Proc
Instn Radio [Tugrs, Ausi., Nov. 1949, Vol. 10, No. 11,
PpP- 297-306.) Reprint.  See 2695 of 1948.

534.862.4 1 621.383.4 )
Lead-Sulfide Photoconductive Cells
producers. —Lec. (See 1027.)

803
in Sound Re-

534-862.4 : 621.395.625.3 804

The Reciprocal Relations between Magnetic Tape and
Ring Head as affecting the Reproduction. W. Gueken.
burg. (Funk u. Ton, Jan. 1950, Vol. 4, No. 1, pp.
24-33.) Discussion of the effect of the magnetic pro
perties of the tape, and of the gap width used in the
reproducing head, on the quality of the reproduction.

621.395.61

The Bantam Velocity Microphone. L. J.
L. M. Wigington. (Judio Engng, N.Y.
Vol. 34, No. 1, pp. 12-14, 31.) Design of the KB-2C
microphone is discussed; operational characteristics
approximate to those of a conventional velocity iicro-
phone. Wind-screening, which is lower then normal due
to proximity of screens to ribbon, is improved by addition
of cotton or fibre-glass hetween the inner and outer
screens, but with some resulting reduction in low-
frequency response. i

805
\nderson &
Jan. 1950,
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021.395.623.7 806
A Loudspeaker for the Range from 5 to 20 kefs.
B. H. Smith & W. T. Selsted. (dudio Engng, N.Y.,
Jan. 1950, Vol. 34, No. 1, pp. 16-18) Theoretical
design considerations and constructional details of a loud-
speaker with a frequency response level to within
2.5db and an average ethiciency of about 23%;

it will handle a peak power of 5 W,

621.395.92 807

American Hearing Aids. \. Dinsdale. (Wireless
World, Jan. 1950, Vol. 56, No. 1, pp. 2-5.) Discussion
of requirements and current practice in design and fitting.
For comparable British inforination, sce 1245 and
1210 of 1948.

AERIALS AND TRANSMISSION LINES

621.315.012.3 808

R.F. Transmission Line Nomographs.—P’. H. Smith.
(Télgvis. framg., Jan./Feb. 1950, No. 535, pp. 15 19.)
French version of 1274 of 1949.

621.375.212 809
Reflection-Free Supporting Disks in Coaxial Cables.
H. Kaden & G. Ellenberger.  (Arch. elekl. Ubertragung,
Dec. 1949, Vol. 3, No. 9, pp. 313 322) Lor non-
reilection the diameter ratio for the disks must be made
larger than that of the conductors.  The outer and inner
conductors must therelore be recessed where the supports
fit. The necessary groove depth, which depends on the
diclectric constant of the disk material, is calculated.
To avoid field distortion the disks must be specially
shaped. Exact mathematical determination of the
optimum shape appears impracticable, but an approxi-
mate solution is obtained bv a conformal transformation

method. Experimental results contirm the theoryv.
0621.317.336--0621.390.67 810

Antennas and Open-Wire Lines: Part 3 — Image-
Line Measurements.— . Conley. (J. appl. Phvs.,
Nov. 1949, Vo!. 20, No. 11, pp. 1022-1026.) An open-
wire line is formed by a single wire and its image in a
reflecting sheet. This line is inherently balanced and
well-shielded. By loading at the centre and feeding
at the ends, discontinuity at the load and the need for
diclectric supperts are avoided. Measurcinents on a
symmetrical hne give a simple method of determining
the load impedance. A description is given of appara-
tus for laboratory investigation and of its application
to the studv of the coupling between a dipole and an
open-wire line. Characteristics ol the line compared
favourably with those of a good coaxial measuring-
line. Parts 1 and 2: 281 and 399 of February.

621.317.336 811
Antenna Impedance Measurement by Reflection Method.
L. Istvanfly. (Elect. Commun., Dec. 1949, Vol. 26.

No. 4, pp. 285-291.) Reprint. See 2559 of 1049.

621.392.26% 812
Principal Waves in Electromagnetic Waveguides.
]. Ortusi & J. C. Simon. (Ann. Radiodlect., Jan.
1950, Vol. 5, No. 19, pp. 12-20.) The application of
Maxwell's equations to guided waves is considered and
the general solution is applied to the transverse e.m.
wave as defined by a velocity of propagation equal to
that of light in free space. The characteristic functions
of such waves (power, voltage, current, characteristic
impedance) are invariant in any conformal transfor-
mation of coordinates. This theorem is proved and
then used to evaluate the iterative impedance of coaxial
and multi-wire lines from the characteristic impedance
of two strips of unbounded plane, which corresponds

to the simplest T.E.M. wave.
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621.392.26% 813

Waveguides [operating beyond the Cut-Off Frequency:
Application to Piston Attenuators.—A. Briot. (Onde
élect., Jan. 1950, Vol. 29, No. 274, pp. 57-63.) A
detailed treatment is given of the characteristics of
cylindrical piston attenuators for E, and for H, waves,
and of rectangular attenuators for Hyy waves. AMatching
of attenuators to waveguides or coaxial lines for a
given {requency band is also discussed.  See also 351
of March.

621.392.261 1 621.366.67 814

Sloited Waveguides and their Application as Aerials.
M. Bouix. (Aun. Télécommun., March 1949, Vol. 4,
No. 3, pp. 75-80.) .\ transmission line with ‘small
loads " distributed along it is first discussed. These
loads are in the form of quadripoles whose shunt
admittance and scries impedance are small compared
with the characteristic impedance of the line. Repres-
entation of such loaded lines by means of circle diagrams
leads to the concept of an equilibrium cycle. \ study
is made of resonant slots in the wall of a waveguide,
these slots constituting the ‘small loads’. The dis-
position of slots for a desired radiation distribution 1s
considered, in particular that giving (a) uniform dis-
tribution and (h) a 1:4:1 ‘gable’ distribution. The
relation between squint angle and the spacing of the
slots is determined for different waveguides of American
standard dimensions. A inethod of designing slot
systems is outlined and the case is considered of a system
of slots with ),/2 spacing, the waveguide being terminated
by a short-circuiting plunger at a distance of A,/4 {rom
the end slot. Applications of slotted acrials are briefly

reviewed.

021.392.43.012.2 815
A Graphic Procedure for Calculations involving

Transmitting-Line Systems. -de Onis. (See 837.)

621.396.07 816
Application of a Variational Principle to Biconical

Antennas. C. T. Tai. (J. appl. Phys., Nov. 1949,

Vol. 20, No. 11, pp. 1076-1084.) A theoretical examina-
tion is made of the impedance of a biconical aerial,
using a method devised by Schwinger. An integral
equation for the aperture field is obtained by fulfilling
boundary conditions on a sphere.  Hence an expression
is derived for the effective terminating admittance.
The solution of zero order is shown to be identical with
that obtained by Smith by neglecting higher modes
than the principal mode in the interior of the boundary
sphere. For cones of small angle, the result agrees
with exact solutions obtained by other methods. For
cones of any angle, a first-order solution is obtained,

and realized numerically for certain angles. See also
1588 of 1949.
621.396.67 817

Omnidirectional Wide-Band Aerials for Decametre
and Metre Waves. —O. Zinke. (ltadio frang., Dec.
1949, No. 12, pp. 7-12) The construction and impe-
dance characteristics of ditterent tyvpes of such aerials
are considered. For a frequency coverage finin o A
of 1:2 or 1:3, the diameter/length ratio should be
large (about 0.5). The use of plates, tubes, wire mesh.
and multi-wire acrials to obtain such a ratio is illus-
trated.

621.396.67 : 621.316.761.2 818

Wide-Band Aerials and Resonant Circuits with Simple
and Double Compensation.—O. Zinke. (Radio frang.,
Dec. 1949, No. 12, pp. 13-17.) The compensating
reactance ratios for series and parallel circuits are deter-
mined. A s.w.r. of 2.6 can be reduced to 1.4 by the
use of one equalizing circuit, and to 1.25 by using two
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circuits. Their application to a fan-type aecrial of
slength < A/4 is considered, and shows that the S.W.T.
may be kept constant for variations of frequency from

10°, to 14° of the resonance frequency. Near
antiresonance a much wider frequency band is obtained,
with a similar s.w.r. The equivalence of these com-
pensating circuits to T and 1T hilters is noted.
621.396.67 1 621.397.62 819

Built-In Antennas for Television Receivers. K.
Schiesinger.  (Flectrouics, Jan. 1950, Vol. 23. No. 1,
pp. 72-77.) Electrical designs for three types of built-in
aerials are given: a short dipole, a bi-resonant loop and
a double loop. The characteristics of the aecrials arc
described and their performance is compared with that
of a A’z dipole. Measured values of signal attenuation
at various locations in a 3-storev brick/steel building
are given for three frequencies.

621.3906.671 820
Gain of Aerial Systems. 1. A, Bell. (Wireless

Lwngr, Jan. 1950, Vol. 27, No. 316, p. 323 Comment

on 287 of February (Brown).

621.390.677 821
Aluminium aids Television. —(Metal Ind., Lond.,

27th Jan. 1950, Vol. 76, No. 4, pp. 71-73.) Details

are given of the construction of the r14-f* paraboloid
grid-type reflectors for the London/Birmingham link.
These are constructed from Al-alloy tubes and castings,
the tubes forming the actual retlectors being %in. in
diameter and spaced 3in. between centres. Insulated
heater cablesare (itted inside the reflector tubes to prevent
icing, the heater svstemn being divided into four sections:
maximum power dissipated in cither the two inner or
the two outer sections is 6 k\W.

621.390.07 822

Aerials for Metre and Decimetre Wavelengths. | 1300k
Review]—R. A. Smith. Publishers: Cambridge Univer-
sity Press, London, 218 pp., 18s. (Wireless Ingr,
Jan. 1950, Vol. 27, No. 3106, pp. 30-31.) “* The aerial
svstems described are mainly those which have been
developed for the wavelength range of 12m to 1 m,
and onlv one short chapter is devoted specificallv to
decimetre-wave aerials. . a most lucid and valuable
account of thesubject. The book ... may be unreservedly
recommended.”’

CIRCUITS AND CIRCUIT ELEMENTS

621.3.015.3:[517.634+517.432.1 823
The Laplace Transformation and the Study of Tran-
sient Phenomena.—Colombo. (Sec 9134.)

621.3.016.35 824

On the Stability Criterion of H. Nyquist.—F. Kirsch-
stein.  (Arch. elekt. Ubertragumg, Sept. 1949, Vol. 3. No. 6,
pp. 195 198.} A discussion of Nvyquist's rule that an
automatic regulating device is stable against self-
excitation if its * C-curve ' dnus not embrace the critical
point (1,0) in the complex plane. It is proved by an
example that this rule does not alwayvs hold, and a
practical criterion of stability is given.

621.3.016.35 : 621.3.012.2 825
Practical Stability Testing by means of Circle Diagrams.

F.  Strecker. (Elektrotechnik, Berlin, Dec. 1949,
Vol. 3, No. 12, pp. 379--388.)
621.314.2.012.3 826

Abacs for Output-Transformer Design.— I’. I.. Courier.
(T.S.I°. pour Tous, Jan. 1950, Vol. 26, No. 225, pp. 13-
17.)  The first abac gives the transformation and load
distribution for optimum impedance matching; the
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second presents sets of curves {rom which 1.f. and h.f.
attenuation and the circuit constants can be deter-
mined. Practical numerical examples are given.

621.314.26 827

On the Frequency Conversion of Technical Alternating
Currents to High Frequency by means of Valves.
E. Prokott.  (Fernmveldetech. 7., Oct. 1949, Vol. 2,
No. 10, pp. 301-308.) A push-pull transmitter-ampli-
tier is described which is fed with a.c. and gives a h 1.
output modulated by a frequency which is twice the
supply frequency. \Vith two or more amplifier stages,
good etficicney can be obtained. If high-cmission valves
are uscd, considerable power can be handled. The
transmitter can be keved and ph.m. or fm. can be
applied. If tone-frequency energy is used for supplving
a push-pull stage, sidebands can be produced.

621.316.761.2 : 621.396.67 828
Wide-Band Aerials and Resonant Circuits with Simple
and Double Compensation. —Zinke. (See 818))

621.318.4 829

The Frequency Dependence of the Distortion for
Coils with Laminated-Iron Cores.—H. Kammerer.
(Arch. elekt. Ulzertmgung, Oct. 1949. Vol. 3, No. 7,
PP. 249-256.) Starting from the Ravleigh hvsteresis
formula and eddy current theory, the frequency charac
teristic of the distortion factor is determined graphi
cally. For very small ficld strengths, the calculated
values agree well with measurements of the distortion
for permenorm under no-load conditions. For larger
field strengths, the measured distortion is less than the
calculated value.

621.318.572 830

A Stepping Scale-of-Ten Counting Unit. 1. \. D.
Lewis & J. F. Raffte. (J. sci. Instrum., Jan. 1950,
Vol. 27, No. 1, pp. 7 10.) The principle, operation and
performance ol the circurt are discussed in some detail
with the aid of a circuit diagram and wavelorms.
Developed along the lines of the Miller integrator, the
circuit comprises two pentodes and five diodes. It is
primarily designed for connection to the output of a
commercial scale-of-1o0 unit.  Counting is achieved
by the collection of discrete quantities of charge on a
capacitor. The mechanical counter sets an upper limit
of g counts per sec at the output.

621.318.572 831

Electronic Amplitude Selector with a Scaling-Down
Circuit. —T. Kahan & A. Kwartirofi. (/. Phys. Radium,
Dec. 1946, Vol. 7, No. 12, pp. 357-359.) Description
with complete circuit diagram of apparatus which will
select and record pulses irrespective of pulse shape,
phase or duration. The associated #-scale circuit con-
trols the number recorded according to the scale set.

621.318.572 : 621.384.5 832

Neon Diode Ring Counter.—J. C. Manley & E. F.
Buckley. (Llectronics, jan. 1930, Vol. 23, No. 1,
pp. 84-87.) An inexpensive 3-decade instrument with

a counting speed up to 500 impulses per sec. Neon
glow-discharge tubes and Ge diodes arc used. Circuit
details and the modc of operation are described. The
counter can be reset instantancously and the action can
be reversed for subtraction. An arrangement is included
which produces a special signal when any selected number

up to 999 is reached.

621.302 833

Network Theorem.—V. Belevitch. (Wireless Engr,
Jan. 1950, Vol. 27, No. 316, p. 33.) The theorem
discussed by Wigan (305 of February) has been proved
by Cauer (392 of 1942) and applied to various problems
in filter design.
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621.392 834

Electrical Analogs of Linear Systems. ). I’. Corbett.
(Flect. I:ngng, N.Y ., Dec. 1949, Vol. 68, No. 12, p. 1075.)
Summary only. Discussion of transformations which can
Le used to change a lincar system into one capable of
being more casily represented electrically.

621.392: 621.396.813 835

Some Aspects of the Theory of Bode.—!l. [Familier.
(Ann. Radiobleci., Jan. 1950, Vol. 5, No. 19, pp 36-53.)
The general principles of the theory (3381 of 1948) are
summarized and three basic relations between the real
and imaginary components of the principal circuit
function § — A 713 are derived. These expressions
are developed further to determine the attenuation curve
corresponding to a given phase curve in the study of
distortion in a sclective circuit.  The theoretical relations
are then applied to negative-feedback amplitiers to
determine their characteristics (gain. impedances, etc.)
and stability. As an example, a wide-band video
amplifier is studied and the optimum total feedback is
calculated from given specificitions. Two appendices
deal respectively with («) theorcms relating to the
physical realizability of cireuits, (h) integration in the
complex planc, with application of Cauchy’s theorem.

021.392.43 836
The Exponential Line as a Transformer. 0. Zinke.

(Radio frang., Jan. 1950, No. 1, pp. 9-13.) See 672 of
1048,
0621.392.43.012.2 837

A Graphic Procedure for Calculations involving Trans-
mitting-Line Systems. -\. de Onis.  (Commumn. News,
Oct. 1949. Vol. 10, No. 3, pp. 87-97.) -\ detailed account
of the practical use of circle diagrams in calculations
involving such devices as matching stubs or transmission-
line transformers. Svinmetrical branching of the line is
also considered. The line is assumed to be lossless and
to have a purely resistive characteristic impedance.
These conditions arc usually satisfied approximately by
r.f. feeders, for which the methods described ave particu
larlv intended.

621.392.5 838

On Quadripoles having their Iterative Impedances
Proportional to Those of a Given Quadripole. - M. Parodi.
(/. Phvs. Raditm, May 1947, Vol. 8, No. 5, pp. 140 142,

621.392.5 839

Analytical Conditions for Damping in an Electrical
Network of n Independent Meshes. (Note on Hurwitz
Polynomials in the Form of Determinants). M. Parodi &
F. Raymond. (dwun. Télécommun., June 1949, Vol. 4,
No. 6, pp. 231-232.) The necessary and sufficient con-
ditions are determined lor a symmetrical determinant,
with real elements, of order n, |a, 2% - bz + ¢;], to
be a Hurwitz polynomial in A classical result in the

theory of clectrical networks is thus established.  This
result is generalized.
621.392.5.018.1 : 621.396.615 840

The Design of RC Oscillator Phase-Shifting Networks.
~W. R. Hinton. (Flectionic Lngng, Jan. 1950, Vol. 22,
No. 263, pp. 13-17.) A method of applying matrix
algebra to determine the cocfficients used in the equations
giving the operating frequency and the gain required
to maintain oscillation in RC oscillators. Coefficients
for the design equations for a number of different
networks are given.

621.392.52 841

Design of Absorption Traps.—]. \vins. (/[Zlectronics,
Jan. 1950, Vol. 23, No. 1, pp. 105 108.) Universal
response curves show the ratio of the response of a
tuned circuit, to which a trap circuit is inductively

coupled, to the response without the trap, for typical

A.64

values of attenuation and [requency separation. An
abac for determination of the coupling factor is given.
The response curves indicate that optimum performance
is obtained when an absorption trap is coupled to a
circuit which is relatively close in frequency.

621.392.52 842

Calculation of Band-Pass Filters using Piezoelectric
Crystals in Lattice Structures. A. Fromageot ¥ M. A
Lalande. (Elect. Conunun., Dec. 1949, Vol. 26, No. 4,
pp. 305 318.) Theory is developed and applicid to the
practical design of wide- and narrow-band nlters. The
attenuation curves are given of a filter for separating
the channels in a ss.b. R/'T system, and also for the
pilot-sclecting filter for the receiver used in that system.

627.302.52 843

A Three-Stage High-Frequency Filter with Variable
Bandwidth, and its Practical Realization. . Pflost.
(Arch. elekt. Ubertragung, Sept. & Oct. 1949, Vol. 3,
Nos. 0 & 7, pp. 199202 & 257-264.) The construction
of the filter is described and performance figures are
discussed. These indicate that the selective gain of such
a filter is nearly independent of the etfective bandwidth.
With given maximum O values for coils and circuit,
maximum gain is obtained for \ 5, where .\ is the
ratio of the sum of the loss angles of all circuits to that
of the best circuit. It is advantageous to deviate
slightlv from the shape of the exact Tchebveheft attenua-
tion curve within the pass band. Tilters with N from
4 to 4.5 can then be designed with the same handwidth
and a sharper cut-off, without appreciable reduction in

gain. Experiments confirm these conclusions.
621.302.52 1 621.3.004.1/.2 : 627.390.513 844
Modulation Distortion by Band-Pass Filters.. U.

Finkbein.  (Funk u. Ton, Jan. 1950, Vol. 4, No. 1,
pp. 11-15.) Attenuation- and phase-distortion of the
modulation frequency in a h.f. filter are calculated. for
the steady state, from the amplitude and phase character-
istics of the filter. With a svmmetrical filter curve and
accurate tuning, distortion is at a mininum. The use
of a low modniation depth and quadratic rectification 1s
also advantagcous.

621.392.52: 621.396.823 845
The Design of L-Type Inductance-Capacitance High-
Frequency Filters for Suppressing Industrial Interference.
S. A. Thutov. (Radiotekhnika, Moscow, Sept./Oct.
1949, Vol. 4, No. 5, pp. 2840. In Russian.)

621.392.53 846

The Design of Reactive Equalizers.— \. P. Brogle, Jr.
(Bell Syst. tech. J., Oct. 1949, Vol. 28, No. 4, pp. 710 -750.)
““ This paper describes a systematic method of approxi-
mating with a finite number of network clements a
transfer characteristic which is a preseribed function of
frequency, rather than a constant, over the useful
frequencv band. Although applicd here only to input
and output coupling networks as reactive equalizers
and where loss equalization to an extremely high degrec
of precision over a wide frequency band is desired, the
mathematical expressions which form the basis for the
design are applicable to any j-terminal network whose
transfer characteristic is specified in a similar manner
over the real frequency range.

““ The selection of the appropriate form of the transter
function for equalization purposes is the fundamental
consideration. A squared Tchebycheff polynomial is
found to be particularly suitable to produce a desired
cut-off characteristic without impairing the precision
of equalization in the useful band.

‘A method of polynomial approximation based on
the transformation « — tan ¢/2 is used to obtain the
coefficients of the in-band approximating function.
Predistorting the transfer specification and minimizing
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the mean-square error, the coeflticients become  the
Fourier cosine cocfficients for an infinite frequency
range, and are the solutions of a linear set for a finite
range, o< ¢p< 7 2.

021.390.611.1 : 517.93 847

Harmonic and Subharmonic Response for the Duffing
Equation.—M. E. Levenson. (/. appl. Phys., Nov. 1949,
Vol. 20, No. 11, pp. 1045-1051.) The Duffing equation
¥ +oaxv | Bas Fcos w/, in which >0, possesscs
periodic solutions with frequency w/n for all integral
values of n, provided 8 is sufficiently small. Two types
of harmonic solutions and two types of subharmonic
solutions exist if B is small enough. The perturbation
method is used to find the approximate response curves
for each of the four types of solution. The response
curves obtained in the nonlinear case (8 # o) and in the
linear case (8 — o) are compared and some propertics
of the solutions in the nonlincar case are discussed. For
one parficular tvpe of subharmonic solution a com-
parison is made between the perturbation method and
the iteration method used by Rauscher, in which F is
assumed small instead of g, The main result obtained
is that the two methods yield similar results for larger
values of B than might be expected.  See also 582 of
March (Elias & Duinker).

621.396.615 : 621.392.52 848

Oscillators of High Frequency-Constancy.—\V. Herzog.
(Arch. elekt. Uberivagung, Sept. 1949, Vol. 3, No. 6,
pp. 203-207.) The ¢ value of an oscillator is defined in
terms of the product of the feedback and amplitication
factors. Oscillators developed from filter circuits can
be much improved by increasing the amplification and
also by increasing the stecpness of the sides of the filter
attenuation curve.  Improved forms of oscillators of
the bridge and Heegner types are discussed.

021.396.615.029.03 849
On a Particular Characteristic of Disk-Seal Valves

2040 and 2€43. Liot. (See 1033.)

021.396.615.14 850

Coaxial Oscillator Circuit for Decimetre Waves.-
I.. Liot. (Ruadio framg., Jan. 1950, No. 1, pp. 14-17.)
\ scale diagram and description of a 600-Mc's oscillator
giving a useful outpur of 18 W. The oscillator com-
prises a grounded-gzrid triode Tvpe T30H (783 of March)
with a A 2 coaxial-line anode circuit and a 3A 4 coaxial-
line cathode circuit., Maximum operating irequency is
714 Mc's. Practical rules for simplifying design calcula
tions for this type of oscillator will be given later.

621.390.615.17 851
A Flexible High-Voltage Square-Wave Generator.
L. C. Hedrick. (Rev. sci. Instrum., Nov. 1949, Vol. 20,
No. 11, pp. 781-783.) Description of a generator suitable
for modulating the absorption cell of a microwave
spectrograph. Peak-to-peak voltages up to 1 800 V
have been produced at too ke's, feeding into a capacitive
load of 8oo pl°. Voltage adjustment is cflected by
variation of a single component. The instrument is

kept cttectively at ground potential automatically.

621.396.615.17 852

Transitron Relaxation Oscillators and the Transitron
Integrator.—J. Moline. (/tadio frang., Dec. 1949, No. 12,
pp. 20-23.) The principles of operation of the transitron
relaxation circuit and of the JMliller integrator are
described.  The combination of the two systems in one
circuit is illustrated., This circuit generates a pure
sawtooth waveform with good stability. Component
values for such a circuit using an EFs0 valve are noted.
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621.396.615.17 853

Variable-Pulse-Length Generator. -]. C. May. (flec-
fronics, Jan. 1950, Vol. 23, No. 1, pp. 109 ) A
cathode-coupled clipper circuit with regeneration
provides pulses of width linearly variable from o.5 us
to 24 us and with peak voltages of 4.5-6.5 V.

621.396.619.16 854

Development in Pulse-Modulation Circuits.—F. Butler.
(Wireless Engr, Jan. 1950, Vol. 27, No. 316, pp. 12-16.)
The pulses are gencrated across the common anode load
of two valves fed in push-pull from a low-power primary
oscillator whose frequency cquals the desired recurrence
frequency. Reactance modulator valves are used to
varv the phase of the grid-cathode voltage of one valve
with respect to that of the other, giving width-modula-
tion of the pulses. The system is suitable for speech
transmission and can be adapted to give several channels
on a time-allocation multiplex basis.

621.396.021.5 855

Methods of Calculating the Sensitivity of Mixer Stages
for Decimetre and Centimetre Waves.—H. F. Mataré.
(Arch. cleki. Ubertragung, Oct. 1049, Vol. 3, No. 7,
pp. 241-248.) A knowledge of diode theory is assumed;
previous work on the subject is reviewed and methods
of calculating sensitivity are discussed. The application
of these methods in the case of diode mixing i1s con-
sidered. .\ mathematical analysis shows that by
introducing mean values into the expression for the
noise function of the network, calculation of sensitivity
and receiver circuit design are simplified. A numerical
treatment of the mixecr-stage equation, together with a

comparison of calculated and experimental results,
will be given in a later paper.
621.396.645 856

Design of an Amplifier with Circuits Tuned to Different
Frequencies and such that the Phase/Frequency Function
is Linear in a Given Range of Frequencies.—\. Fromageot
& P. Belgodere. (Ann. Télécommun., May 1949, Vol. 4,
No. 5, pp. 169 176) Expressions {for the modulus and
phase of the transfer constant of an u-stage stagger-
tuned amplifier are derived which involve the Newtonian
potential function and its conjugate. Certain properties
of these functions are reviewed. in particular their
behaviour with regard to conformal transformation.
The continuous distribution of charge which corresponds
to a linear variation of the phase function with frequency
in a limited frequency band is considered, and an
estimate is made of the order of approximation resulting
from the adoption of a discontinuous distribution of
point charges. The method of calculation enables the
tuning [requencies and the @ values of the different
circuits to be determined for an amplifier of given
gain in a given frequency band.

621.390.045 ) 857
High-Quality Amplifier.— D. T. N. Williamson.
(Wireless World, Jan. 1950, Vol. 50, No. 1, p. 24.)

Replies to readers’ queries on 3101 of 1949 and 335 of
February.

621.300.645 858

Reducing the Effect of Capacitance in Screened Cable.
— G. H. Rayner. (Electronic Engng, Jan. 1950, Vol. 22,
No. 263, p. 33.) Theinput capacitance at a.f. of a cathode
{ollower with customary conncctions is about 10 pI.
To reduce this the valve should be mounted within a
screen that can be connected to the cathode and the
screen-grid should be coupled to the cathode and not
by-passed to earth. The input capacitance can thus
be reduced by a factor of about ro.
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621.396.0.45 : 621.392.52 859

RC-Amplifier Filters. —C. H. Miller. (Wireless Ingr,
Jan. 1950, Vol. 27, No. 316, pp. 26-29.) ' Simple
expressions are derived for the approximate cut-off
frequencies of amplifiers which use resistance-capacitance
feedback networks to produce high-pass, low-pass, or
band-pass frequency characteristics similar to those of
conventional flters.  The design of such amplifiers is
discussed, and illustrations are given of the results
obtained with simple amplifiers of this type.”

621.396.645 : 621.392.52 860
On the Problem of Bandwidth Control.— ). Harmans.
(Funk u. Ton, 1949, Vol. 3, Nos. 11/12, pp. 570 -574.)
The conditions necessary for an optimum frequency
amplification response curve (sce 1889 of 1948) are realized
by the use of two 2-stage filters with variable coupling.
Sensitivity, sclectivity and bandwidth are considered
for two cases: (a) with one filter variable, the other
fixed; () with both variable. \Vith an overall bandwidth
of 21.7 kc's, a deviation of less than 5% from the ideal
response curve is obtainalle.
021.390.645 1 621.306.611.3 861
On the Connection between Amplification and Band-
width in a Multi-Stage Amplifier with Circuits of the
Same Resonance Frequency.  W. Kleen. (Funk u.
Ton, 1949, Vol. 3, Nos. 11 12, pp. 584 591.) The circuit
considered uses a single tvpe of valve with given charac-
teristics.  The valves are connected in cascade and are
coupled by simple rejection circuits. A\ {formula is
derived which vives the maximum attainable ampli-
tication for a given bandwidth, and the corresponding
values are determined for number of stages, amplification
per stage, load resistance and bandwidth for a single
stage. A numerical example is calculated.  Similarly
the maximum bandwidth for a given overall amplification
is determined.

021.396.645.37 1 021.3.016.35 862

Investigation of the Conditional Stability of Feedback
Amplifiers. —K. H. . Weber. (Irequenz, Sept. 1949,
Vol. 3, No. 9, pp. 253-250.) A theoretical and experi-
mental investigation of the dependence of the stability
on the parameter v, where v is the voltage gain of the
amplifier without feedback and K is the gain in the
leedback path.  For the amplifier used, conditional
stability existed for values of ©/ between 4 0ooo and
100 000.  The conditions for instability to exist and
hence for self-oscillation to occur when switching on or
off are summarized. The smaller the distance of the
v/ characteristic {rom the point (1,0}, the lower is
the maximum permissible input voltage for self-
oscillation not to occur. With the experimental amplitier,
self-excitation commenced at an input voltage of 700 mV

for v 100 000, I\ r, but at 1So mV for TO 000,
N —=o.5.
021.396.645.371 863

Negative-Feedback Amplifiers. F. Chamagne & G.
Guvot.  (Aun. Téléconnmmn., April 1949, Vol. 4, No. 4,
Pp. 119- 122} TFormulae are derived for the amplification
factor and output impedance of a feedback amplitier and
also for the transient response.  Results are given for an
amplifier designed to transmit a band of width 3 Mcs.

021.396.662 864

A High-Power Attenuator for Microwaves. D.
Mpert., (Rev. sce. Tusirian., Nov. 1949, Vol. 20, No. 171,
pp- 779- 781} The attenuator is for use with waveguides
working at A rocm. The attenuating material is a
mixture of cthylene glveol and water which serves also
to remove the absorbed energy.  The variations in
attenuation and power sow.r. with mixture concen-
tration are shown. DPower up to 100 W can he absorbed.
Attenuation is variable from 1.5 db to 40 db and power
sawer.is less than 1.1 at all settings.
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621.392 865
Networks, Lines and Fields. Book Review - J. D.
Ryder. Publishers: Prentice-Hall, New York, 1949,

(Llectronics, Jan. 1950, Vol. 23, No. 1,
pp. 208, 210.) A rather complete treatment on the
undergraduate level of elementary network theory
filters, transmission lines at low and high [requencics,
Maxwell equations, reflection of waves, and waveguides.”
‘... will be useful not only to undergraduates but also
to an average engincer for direct consultation.’

462 pp., $7.35.

621.390.662.3 - 621.396.615 | 621.396.62 866
Applications of the Electronic Valve in Receiving
Sets and Amplifiers. Book Review|—Dammers,
Haantjes, Otte & van Suchtelen. (See g91.)
GENERAL PHYSICS
53.081 + 537.713 867

The Rationalized Giorgi System and its Consequences.

P. Cornelius & H. C. Hamaker. (Philips Res. Iep.,
April 1949, Vol. 4, No. 2, pp. 123 142.
530.12 868

Equations of Motion and Tensor of Matter for the
System of Finite Mass in the General Theory of Relativity.
N. M. Petrova. (Zh. eksp. leor. Fi Nov. 1949,
Vol. 19, No. 11, pp. 936990,

In Russian.)

534 869

On Certain Cases of the General Problem of the Theory
of Steady-State Oscillations. 1>. . Sherman. (C. R.
Acad. Sci. U.R.S.S., 21t Aug. 1947, Vol 56, No. 6,
pp- 567-570. 1n Russian.) An investigation of solutions
ol the two-dimensional wave equation which satisfy
mixed boundarv conditions containing derivatives of
the wave function up to anv finite order. The problem
depends on the solution of an integral equation.

535:43 870

The Scattering Cross Section of Spheres for Electrc-
magnetic Waves.— L. Brillovin. (/. appl. Phys., Nov.
1949, Vol. 20, No. 11, pp. 1110--1125.) For the case
of Targe sphercs, where geometrical optics should apply,
the rigorous classical theory vields a scattering cross-
section cqual to twice the actual cross-section of the
sphere.  The same holds good for large cvlinders.
An cexplanation of this anomalous result is given which
shows the role playcd by the shadow and by the diffrac-
tion fringes surrounding the shadow. \ reasonable
system ol approximations vields the well-known Babinet's
principle.  The physical interpretation is so general
that it must apply to similar problems in acoustics or
wave mechanics.  Experiments designed by Sinclair
and lalMer gave an accurate check of the theory.

5337.291 1 53752592 871

Electron Flow in Curved Paths under Space-Charge
Conditions. —B. Meltzer. (Proc. phvs. Soc., 1st Dee.
1949, Vol. 62, No. 3008, pp. 813-817.) A theoretical
treatment ol a particular example of 3-dimensional
flow for which the clectron trajectories all Tie on hyper-
bolowds and the cquipotential surfaces are cllipsoidal.
Some general theorems are deduced from the results
of an carlier paper (3120 of 1949). Distinction is made
hetween ‘normal’ How, in which all electrons on a civen
cquipotential have the same speed, and “abnormal
How in which the speeds are not the same. Tt is shown
that in normal flow the velocity vector obeyvs the law
v curl v ©.

537-311.02 872

Anomalous Skin Impedance as a Function of the
Field Strength.— K. F. Niessen. (Phlilips Res. Rep.,
April 1949, Vol. 4, No. 2, pp. 143--153.) \ study of the
skin elfect in a metal of high conductivity subjected to a
strong h.i. ficld. Sec also 3403 of 1949.
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537.523 873
Breakdown in Cold-Cathode Tubes at Low Pressure.
F. G. Heymann. (Proc. phys. Soc., Ist Jan. 1950, Vol. 63,

No. 361B, pp. 25-41.)

537.525.92 : 621.385.029.63.64 874
Increasing Space-Charge Waves.—]. k. Pierce. (/.
anpl. Phys., Nov. 1949, Vol. 20, No. 1T, pp. 1060-1006.)
The equation for the gain per unit length of increasing
waves in the presence of two streams of charged parti-
cles has been solved numerically for a wide range of
values of plasma (requencies and stream velocities.
The solutions are presented as curves of a gain parameter
versus the ratio of the frequency to the plasma frequency
of the faster stream, for various ratios of the stream
velocities.  Kach graph corresponds to a  dilferent
ratio of plasma frequencies. These curves apply to
such etfects as ion noisc and double-stream r.{. ampli-
fication and it is shown that in certain circumstancces
the latter may occur in valves intended to have only
a single electron stream. The case of streams moving
in opposite directions is also considered. See also
3400 of 1949 (Bailey) and back references, 2486 of 1949
(Pierce & Hcebenstreit).
537.562 875
Measurement of the Complex Conductivity of an
Ionized Gas at Microwave Frequencies.—F. P. Adler.
(J. appl. Phys., Nov. 1949. Vol. 20 No. 11, pp. 1125~
1129.) The positive column of a glow discharge
is placed along the axis of a cyvlindrical cavity excited
in the TMqy, mode. The transmission ol 3-cm waves
throngh the cavity and the shift in resonance freguency
are observed as a function of discharge current. It
is shown that from these measurements values of the
complex  conductivity, o, 10,, of the clectron gas
can be calculated. Curves of the measured conductivity
components as functions of pressure and current are
given.  Using a theoretical formula for the conductivity
(Margenau: 3240 of 1946) values of electron density
can in turn be calculated from both ¢, and ¢, Lang-
muir probe studies are carricd out to check the results
obtained, and adequate agreement is {ound.

538.50: 53771 876
Concerning ‘ The Impedance of Free Space’.
\. Foch. (Onde élcci., Jan. 1950, Vol 29, No. 274,

pp. 5-7.) Comment on the anomalies of the two systems
of units, classical and rationalized, with an explanation
of the apparent discrepancy hetween the values of irce
space impedance for the two svstems.  See also 607 of
March (Budeanu) and 877 below.

53%.50 1 537.71 i 877

On the Imvedance of Free Waves. 1t Brylinski.
(Bull. Soc. frang. Llect., Jan. 1950, Vol. 10, No. 100,
pp. 37-40.) The ratio Z, of the es. field & to the c.m.
field H of a free-space e.nt. wave has the dimensions
of a resistance but is not a true impedance. It is
suggested that it should be called the pscudo-impedance
of tree space and measured in pscudohms. In the
classic (non-rationalized) Giorgt system Zy would have
the value 30 pscudohms. In the rationalized Giorgi
system Z7, — 4mZy — 377 pseudohms and /7, can be
distinguished by calling 1t the pscudo-impedance of
free waves. 11 should be noted that Z,, like the velocity
¢ 1o which it is closelv related, can be either a scalar or a
vector quantity.

539.11 878

Some Electronic Properties of a One-Dimensional
Crystal Model.- -D. S. Saxon & R. A. Hutner. (Philips
Res. Rep., April 1949, Vol. 4, No. 2, pp. $1-122.) "' The

Wronig-Penney model of a one-dimensional crystal is
studied further with the aid of the formalism of the
Dirac §-function. Both a Green's-function method and
a4 scattering-matrix method are uszd to derive the
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energy levels and wave functions for the monatomic
and the diatomic lattices. The scattering-matrix
method is used to study the problems of a single im-
purity, both substitutionally and interstitially located,
and ‘the coupling between impurities. In the last
section the general problem ol a solid solution is dis-

cussed.”

548.0 1 539.11 : 537.529 879
On the Theory of Electron Multiplication in Crystals.
F. Seitz. (Phys. Rev., 1st Nov. 1949, Vol. 76, No. 9,
pp. 1376 1393.) The non-polar coupling  between
electrons and lattice has an important cffect on the
retardation of clectrons.  This retardation is a maximuin
when the energy of the electron corresponds to the
energy level near the boundary of the Brillouin zone.
The retardation arising {rom purely polar interaction in
polar crystals is a maximum when the cnergy 1s near
that of the polar modes. Statistical fluctuations in the
velocity of the electrons largely determine electron
multiplication, and the value of the ficld producing
breakdown in a standard specimen is no more than
a fifth of that obtained from the criteria of von Hippel

and Frohlich.

621.3.011.4  513.400 880
Potential Problems and Capacitance for a Conductor
Bounded by Two Intersecting Spheres.— C. Snow. (Bur.
Stand. |. Res., Oct. ragg. Vol. 43, No. 4, pp. 377 107.)
Formal expressions, as scries and integrals, are derived
for the external potential, which takes on assigned
values on the two spherical boundary surfaces, either
when the bodv is alone or when it is in any given axially
svinmetric c.s. Geld.  This is effected by representing
a given function f(x), for 1 < oo, as a complex
integral whose variable is the parameter g of a Legendre
function P,_.(x) or @, (#). The capacitance of the
conductor is found as a series whose terms involve
psi-functions.  In case the two spheres intersect at an
angle w which is a rational function of 2a, the capacitance
is wiven in finite terms involving complete clliptic
integrals. The field or c¢.s. potential is given in finite
terms when o wwlm, where i 18 any positive integer,
and # — 1, 2, 3 or 4. Thc cases u 3, K 4 involve
elliptic functions.  These would permnit  the exact
computation in linite terms of the penetration of an
external applied field into a cavity with any angular
aperture.
33 881
The Physical Society Reports on Progress in Physics.
Vol. 12 (1948-49). Book Review| —Publishers: The
Physical Society, London, 42s. (Phil. Mag., Nov. 1949,
Vol. 4o, No. 310, p. 1178) “ The Physical Society
has been remarkably successful in obtaining excellent
articles on subjects of current interest from authors
of eminence. \ list of the articles, with authors, is given.

534.1 + 538.56 882

Einfithrung in die Lehre von den Schwingungen und
Wellen. (Introduction to the Theory of Vibrations and
Wave-Motion) 'Book Review|—k. Wagner. Pub-
lishers: Dicterichsche Verlagsbuchhandlung, Wiesbaden,
1047, 040 pp.. 34 DM, (Arch. elekl. Ubertragung, Sept.
1040, Vol. 3, No. 0, pp. 230 231.) A second edition of
the tull course of lectures civen by the author in the
Technische Hochschule, Berlin. 1t is a book for the
rising engineer and physicist, with a wealth of material
for the teacher and professional man.  Aspects dealt
with are: forms ol oscillation; dynamics of vibration:
oscillations and waves in continuous systems; c.m.
waves in the ionosphere; vibration syvstems; nonlinear
systems. Examples of both mechanical and clectrical
oscillations are considered and the two types related.
The hook is considered by the reviewer to ill a former
gap in the literature on the subject.
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GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA

523.72: 625.306.822 883
Solar Radio-Frequency Radiation of Thermal Origin.
J. L. Pawsev & D. E. Yabslev. (Aust. J.sci. Res., Ser. A,
June 1949, Vol. 2, No. 2, pp. 198-213.) Numerous
measurements of ‘ noise Hux density ’ in the wavelength
range from 1 cm to 4 m are examined. In addition to
the occasional bursts, a relatively constant component,
which has the characteristics of thermal radiation, is
always found; its intensitv increases uniformly with
frequency from about 10% °K at 1.25 ¢cm to about 106 °K
at 1.5 m, in substantial agreement with Martvn’s theorv

(2783 of 1948).

523.72 1 621.396.822 884
Bursts of Solar Radiation at Metre Wavelengths.-
R. Pavne-Scott. (Aust. /. sci. Res., Ser. A4, June 1949,
Vol. 2, No. 2, pp. 214-227.) The variable high-intensity
radiation on 85, 65, 60, and 19 Mc/s was studied during
part of 1948. Two {vpes were observed: {a) circularly
polarized long-duration radiation; (b) short unpolarized
bursts. The bursts on 85 Mc/s arrive 0.7 sec before,
and on 19 Mc/s g sec after the corresponding bursts on
60 Mc/s; they decay exponentially with a time constant
ot about 1.7 scc; double-humped bursts are common.
Their characteristics agree with the hypothesis that they
originate in the high corona, that the time constant
depends on the collision frequency, and that the sccond
hump is due to a retlection from the inner corona. The

larger bursts are usually associated with solar flares.

523.72 1 621.396.822 885

The Noise-Like Character of Solar Radiation at Metre
Wavelengths. —R. DTayne-Scott. (dusi. [. sci. Res.,
Ser. A, June 1949, Vol. 2, No. 2, np. 228-231.}) Observa-
tions were made of the enhanced radiation on August 5
and 6, 1948. The ontput on 60 and 85 Mc/s of a receiver
having a bandwidth of 1.5 Mc/s was fed into a biased
diode detector whose current/bias curve was measured.
No difference was obscrved in the amplitude distribution
ol solar and thermal noise. Solar radiation does not
reach us as a series of discrete {requencies separated at
intervals of more than 2 Mc/s.

523.72 : 621.306.822] : 538.506.2 886

The Wave Equations for Electromagnetic Radiation in
an Ionized Medium in a Magnetic Field.  \Westfold.
(See 976.)

523.854 : 621.390.82: 887

The Position and Probable Identification of the Source
of Galactic Radio-Frequency Radiation Taurus-A.
J. G. Bolton & G. J. Stanlev. (Aust. J. sci. Res., Ser. A,
June 1949, Vol. 2, No. 2, pp. 139 145.) The source was
discovered by an interference method (412 of 1948),
using a frequency of 100 Mc/s. It has a width of less
than 6" and coincides with the Crab nebula a former
supernova.

551.510.535 888

Measurement of Height Distribution of Ionization in
the Ionosphere.—G. Goubau. (dsch. tech. Messen, Nov.
1019, No. 106, pp. Tgg-T100.) Description of a method
and apparatus used at Herzogstand for vertical-
incidence measurements.  Frequency ranges are 1 3 Mcos
and 3-9.5 Mc/s.

551.510.535 889
The Distribution of Ionization according to Height and
the Recombination Coeflicient of the Ionosphere F Layer.
A. A Aynberg. (Zh. cksp. teor. Fiz., June 1949,
Vol. 19, No. 6, pp. 515-520. In Russian.) From
experimental critical-frequencv/height characteristics of
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the F layer the distribution of ionization » with height is
determined. Two curves showing the daily variation
of n at various heights from 230 to 350 km are plotted for
July and November (Figs. 2a and zb). A {able is also
given showing the day and night values of the recombina-
tion coefhicient at various heights for the same two
months.  These values were calculated on the basis of
the law of simple recombination. The results obtained
in this paper are only approximate.

551.510.535 890

The Height of the Fo Ionospheric Layer and the
Relative Sunspot Number. —R. Eyfrig. (Rev. sci., Paris,
Nov. 1948, Vol. 86, No. 3299, pp. 673-074.) The
Huancayo monthly median values of the ratio of m.u.f.
to critical frequency for the [, laver, for a reference
distance of 3000 km, are correlated with the correspond-
ing Zurich mean values of the relative sunspot number
for the period Jan. 1944 to April 1949. IBoth noon and
midnight data are considered. The results show that
the height of the F, laver increases during the increasing
phase of the solar cycle and diminishes during the
decreasing phase.

551.510.535 : 550.385 891

World Morphology of Ionospheric Storms. 1. V.
Appleton & W. R. Piggott. (Nature, Lond., 28th Jan.
1950. Vol. 165, No. 4187, pp. 130-131.) Superposed epoch
analyses were made of noon j0F, values during ionospheric
storms.  In temperate latitudes there is a marked rise
in f0F, for two days, followed by a sudden drop; recovery
to normal takes scveral days. Near the equator, only
the rise is found and this coincides with the drop at
higher latitudes.

In temperate and high latitudes, sudden commence
ments are often accompanied by a rapid fall in 1Or,
followed by a rise; this is often missed because it seldom
lasts more than half an hour. Ionospheric storms are
usually confined to a limited longitude range and are not
cqually developed in the north and south hemispheres.

551.510.535 : 621.3.087.4 892
Ionospheric Sounding Experiments in Germany.
W. Dieminger. (Rlesearch, Lond., Dec. 1949, Vol. 2,
No. 12, pp. 571-576.) A survev of recent experiments
using high-power pulse transmitters (15-150 kW). The
transmitters use master-oscillator and power-amplifier
valves whose anodes are pulsed bv a charged-line
triggered-thyratron modulator. A variable-frequency
sounder uses a servo motor to keep the transmitter in
step with the recciver. For oblique-incidence work,
transmitter pulse frequency and receiver timebase are
controlled by crystal clocks to keep them in synchronism.
Experiments on the echoes scattered back to the
transmitters via the It or the F regions and ground
irregularities, and observations of the screening effect
of the I region in oblique incidence transmission,
preventing single-hop transmission via the 1° layer while
permitting double-hop transmission, are described.

551.594.0 893

Study of the Wave-Forms of Atfmospherics. 5. R.
Khastgir & R. Rov. (Phil. Mag., Nov. 1949, Vol. j0,
No. 310, pp. 1129--1143.) Variations in the field strength
of atmospherics were amplified in a  wide-band
amplifier (100-10000 ¢/s) and applied to a c.r.o. with a
lincar timebase of duration normally between 1 and
toms. Drawings of the traces were made by hand.
The waveforms were divided into eight types and their
frequencies of  occurrence  determined. The  main
characteristics of these tvpes are tabulated and discussed
in relation to the phyvsical properties of the lightning
discharge.
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LOCATION AND AIDS TO NAVIGATION

621.396.9 894
Surveillance Radar System at the Port of Le Havre.
R. Pélicant. (Electronigue, Paris, Dec. 1949, No. 38,
pp. 8- 12.) A description of the shore-based installation
which scans an area of j0-km radius around the port.
The horizontal spreading of the beam precludes its use
for precise navigation but it is in continual use at times
of bad visibility for locating vessels and obstacles. Peak
power is 180 kW; waveclength 10 cm; pulse duration
2us with I 000 pulses per sec; aerial height 45 m; angle
of spread 3° 4 different rotation speeds, the fastest

being 1o r.p.m.

621.390.093 895
A Voltage Discriminator; its Application to Direction
Discrimination. — |. Locb, M. Jezo & C. Lombard.
(Ann. Télécommun., Feb. 1940, Vol. 4, No. 2, pp. 57-63.)
\ description of the principles, construction and per-
formance of a v.h.1. d.{. device which has an angular
sensitivity of 1o™ radian.  The apparatus 1s basically
a goniometer which compares two low-level h.f. voltages
and gives a signal which actuates a motor in a direction
determined by the sense of the input voltage. Signal-
voltage difference sensitivity is of the order of 1 p\.

621.396.933 896

Crystal Control at 1 000 Megacycles for Aerial Naviga-
tion. S. H. Dodington. ([lilect. Commn., Dec. 1949,
Vol. 26, No. 4, pp. 272-278) 1949 I.LR.E. National
Convention paper. A description of distance-measuring
equipment, using the ground-beacon interrogation
svstem, which is suitable for multiplex operation.
Fifty-one 2-way channels are provided with a spacing
of 2.4 Mc's. Adjacent channel rejection is better than
70 db, while image rejection and all spurious responses
within the distance-measuring band are at least 6o db
down in both air and ground equipments. The ranging
circuits  provide an  indication of distance up to
115 nautical miles; accuracy is within o.2 mile.

620.13.052 : 621.3906.033 897

Aircraft Radio Alfimeters. 3. A. Sharpe. (/. lnsi.
Nav., Jan. 1950, Vol. 3, No. 1, pp. 79--89.) A description
of altimeters using (a) pulse radar svstems, (b)) {Lm. ol a
c.w. carrier. Accuracv and sources of crror are dis-
cussed. Tt is necessary to use both svstems in order to
cover the range 050 ooo ft.

MATERIALS AND SUBSIDIARY TECHNIQUES

5335 898
Symposium on High Vacuum.—(Industy. Engng Chenn .,
Mav 1948, Vol. 4o, No. 5, pp. 778847 & 938 941.)
Papers presented at a svmposium  arranged by the
National Rescarch  Corporation and  the  American
Chemical Society, Cambridge, Mass., 3o0th & 3r1st Oct.
1947. These include :
Development  of
Dushman.
Design of High-Vacuum Engineerced Plants. H. C.
Weingartner.
Design of High-Vacuum Svstems.—-C. . Normand.
New Techniques in the Mceasurement of DPressures
below 10 mm.—G. I.. Mellen.
Measurement and Control of Leakage in High-Vacuum
Svstems.—R. B, Jacobs.
Measurement and Comparison of Pumping Speeds.
B. 13. Davton.
Surface Phenomena useful in Vacuum Technique.
L. Apker.
Ilight papers on practical industrial applications of
vacnum technique are also included.

High-Vacuum  Technique. - =,
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335.312: 540.212 : 621.3906.11 899
Measurements of the Reflection Coefficient of Water at
a Wavelength of 8.7 mm.— D. G. Kielv. (Proc. phys.
Soc., 1st Jan. 1950, Vol. 63, No. 361B. pp. 46-48.) An
account is given of measurements (carried out in March
1947) of the reflection coefticient of water at a wavelength
of 87 mm over a range of angles of incidence. The
method employed is to measure the relative field strengths
of the direct waves and waves reflected from a trough of
water, using [ree-space propagation and high-gain acrials.
The following electrical constants of water have been
computed from the measured results (water temperature
11.1°C): refractive index 4.40 0.24, dielectric constant
10.86 221, absorption coefficient 2.9t 0.06, con-
ductivity frequency 12.82 | 0.42, Brewster angle 79 .

535.312 1 540.212-16: 621.390.11 900
Reflection Coefficient of Snow and Ice at V.H.F.—
A. Saxton. (Wireless I'ngr, Jan. 19350, Vol. 27,
No. 316 pp. 17 25.) .\ general formula is given for the
retlection coefficient of plane waves incident on a laver
of ice or snow on the earth’s surface, taking account of
the mutltiple reflections within the layer.  The reflection
coetficients ol ice on sea water and of snow on land arc
calculated for frequencies of 300 and 3 o000 Mc's, for
three angles of incidence, both for vertically and for
horizontally polarized waves. The presence of such layers
may materially affect the reflection cocfticient and hence
the vertical-coverage diagram of a v.h.f. transmitter.

537.228.1 1 546.431.82 901

The Piezoelectric Effect in Barium Titanate. \. V.
Rzhanov. (Zh. eksp. teor. Fiz., June 1949, Vol. 19,
No. 6, pp. 502-506. In Russian) Experimentls were
conducted with polvervstalline samples of  barium
titanate and the piezo-effect was investigated under
static conditions when pressure was applied to the

sample, and also under dynamic conditions when
longitudinal vibrations were excited. A number of
¢xperimental curves are plotted and the values dre

determined of the piezo-mmoduli corresponding to the
application of the force in the direction of polarization
and at right angles to it. The material is quite suitable
for usc 1 piezoelectric transducers.

538.22 902

On the Variation of Thermo-Remanent and Isother-
mally Remanent Magnetization of Fired Earths as a
Function of the Applied Field. - |. Roquet. (C. /*. Acud.

Sci., Paris, 28th Nov. 1949, Vol 229, No. 22, pp. 1135
1137.)
538.221 903

Magnetic Properties of Nickel-Cobalt and Related

Alloys. L. P. Wohlfarth. (Phil. Mag., Nov. 1949,
Vol. 4o, No. 310. pp. 1095-1111.)
538.221 904

Investigation of the Magnetic After-Effect _in Com-
merecial Silicon- and Nickel-Iron Laminations, - .
Wilde. (Frequenz, Nov, & Dec. 1049. Vol. 3, Nos. IT &

12, pp. 309-319 & 348-333.)

538.221 905

Some Ferromagnetic Properties of Mixed Ferrites
of Nickel and Zinc. C. Guillaud & M. Roux. (C. R.
Acad. Sci., Paris, 28th Nov. 1949, Vol. 229, No. 22, pp.
1133 1135.)

538.221 906
Macroscopic Magnetic Texture of Permalloy Tape.
1. Epelboim & A. Marais. (C. R2. Acad. Sci., Paris, 28th

Nov. 19409, Vol. 229, No. 22, pp. 1131-1133.)
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538,221 : 061.3 907
Ferro-Magnetic Materials. (/-/ec/. Times, 1oth Nov.
1949, Vol. 116, No. 3027, pp. 655-060.) A complete
list of titles and authors of 20 papers read at a recent
I.T:.E. svmposium, with brief summaries of 10 of these
papers.
538.221 1 621.318.22 908
Structure and Properties of the Permanent-Magnet
Alloys.—A\. H. Geisler. (Lleci. Engng, N.Y., Jan. 1950,
Vol. 69, No. 1, pp. 37-44.) Essentially the full text
ol a paper presented at the symposium on magnetics at
the 1949 N T.E.L. Winter Meeting, New York. The
reactions during the formation of such allovs, and
their properties during and after formation, are described.
621.315.59 909
The Mechanism of Electrical Conduction in Semi-
conductors, and their Technical Application. K. Gross-

kurth.  (Ferumeldetech. 7., Jan. 1950, Vol. 3, No. 1,
pp. 22-27.)
621.315.59 910

The Electrical Conductivity of Simple Semiconductors.
W. Ihrenbere. (Proc. phys. Soc., 1st Jan. 1950, Vol. 63,
No. 301\, pp. 75-76.) By combining an approximatce
cxpression for f, of the Busch-Labhart tyvpe (1520 of
1947) with Shilrin’s results (2218 of 1946), an analvtical
expression for the condnctivity of semiconductors valid
for all temperaturcs becomes available, as well as a
simple procedure for determining the constants.  The
expression is derived under certam limiting assumptions.

621.315.012.4 911

Alkaline-Earth Titanates as Dielectrics and a New
Group of Piezoelectric Materials. —W. M. H. Schulze.
(Flektrotechink, Berlin, Dec. 1949, Vol 2. No. 12,
pPp- 305 372.) .\ detailed discussion of the physical and
electrical propertics of these ceramics, with explanatory
theory.

621.318.33 912
A Simply-Constructed Small Electromagnet of High
Performance.—R. P. tludson. (/. sci. Instrin., Dec.
1949, Vol. 26, No. 12, pp. 401 404.) A Weiss-type
clectromagnet is described which will produce tields of
20 kilogauss in a pole gap of width 3 to 5cm.  The
coils, designed to dissipate 100 kW, arc laver wound
with enamelled copper strip and encased in insulating
material.  Cooling is provided by circulating distilled
water through a heat exchanger which is cooled by
mains water. The coil cases are made watertight by
means ol rubber gaskets and can be dismantled casily
for inspection.
668.3 1 621.300.611.21 913
Uses of a New Adhesive in Production of Piezoelectric
Vibrators.—J.E.T. (P.0. elect. I'ugrs’ ., Jan. 1950,
Vol. 42, Part 4, pp. 187 188, An account of various
applications of a thermosctting adhesive, Araldite, in
the production of crystal vibrators. Araldite nakes
very strong joints between glass, ceramic and metal
surfaces when cured at 160 270 °C. It has been used
(a) for attaching thin wires to cryvstal plates to act as
supports and connections to electrodes, and (b) for
cementing abrasive powders to the rin of disks used
for cutting cryvstal slices.  Sec also 3450 of 1040,

MATHEMATICS

317.63 317.432.1 :1621.3.015.3 914

The Laplace Transformation and the Study of Transient
Phenomena.— <. Colombo. (4nn. Télécommun., June &
July 1949, Vol. 4, Nos. 6 & 7, pp. 210-222 & 233 249.
Frrata, Nos. 8/9, p. 300 & p. 328. Appendices, No. 10,
pp- 358-362.) The nrst part of this article is concerned
with generalities relating to functional analvsis and to
the mathematical study of transient electrical phenomena.

A.70

Part 2 discusses the operational methods of Heaviside
and the Bromwich-Wagner integral. In part 3 the
theorics of the symbolic calculus are outlined and their
application to various problems of wave propagation
is considered. The methods of the symbolic calculus are
applied to the solution of integral equations and to the
determination of certain asvinptotic developments which
occur in the mathematical treatment of transients in
clectrical circuits.

517.93: 621.396.611.1 915
Harmonic and Subharmonic Response for the Duffing
Equation.—Levenson. (See 847.)

681.142

Mathematical Machines. H. M. Davis. (Sci. dwmer.,
April 1949, Vol. 180, No. 4, pp. 28 39.) A general
discussion of the historical development of calculation
machines, with some speculations about future develop
ments,

681.142 917
The EDSAC — An Electronic Calculating Machine.
M. V. Wilkes & \W. Renwick. (]. sci. Instrum., Dec.
1949, Vol. 26, No. 12, pp. 385 391.) A large-scale
electronic calculator which works in the binarv system
and uses ultrasonic «elav units for the storage of orders
and numbers. Punched tape is uscd for the input and a
teleprinter for the output. The functions of the various
units arce described and the means by which orders arce
taken one by one from the store and exccuted are

915

explained. Sec also 3448 of 1048 1425, 2823 and 3438
of 1949.

681.142 918
Nonlinear Functions in an Analog Computer.
G. D. McCann, C. H. Wilts & B. N. Locanthi. (ELleci.
Lwgng, N.Y., Jan. 1950. Vol. 69, No. 1, p. 26.) Sum-

mary of a paper presented at the 1919 N\ T E.T5. Summer
Mceting on © Application of the California Institute of
Technology  Computer to Nonlincar Mechanics and
Servomechanisms’. Two basic tvpes of device have been
developed for use with the computer. These are (a)
resistance-switching Ge-diode circuits: (b) a c.r. tube
template/photocell servo svstem.  1Both devices can be
used to represent general nonlinear impedances or
amplification factors. Their application in ditferent
analyvses is described. Sce also 3176 of 1949.
65T.142 1 621-526 919
Electronics and Experimental Mathematics. I H.
Ravmond. (Oude élect., Jan. 1950, Vol. 29, No. 274,
pp. 3v-.44.) The basic principles of mathcematical
machines of the algebraic (analogue) and arithmetical
tvpes are briefly discussed. .\ general theorv of lineot
servomechanisms  with manv varnables is presented,
their accuracy and stability are assessed and  thewr
application in the analogue type of computer is con-
sidered.  The construction of computers of the tvpe
OME (Orpérateur Mathématique [ilectronique), made
by the Société @ Electronique et d Automatisme, is bascd
on servomechanism theory.  These computers are
designed  for  obtaining  integro-dilferential  equation
solutions which satisfyv either the conditions of Cauchy
or given initial conditions. Nonlinear equations cin
be solved. The functional characteristics of the OMI:
are described and its stability conditions arc analvsed.

517.53 1 621.392 9290

Applications Physiques de la Transformation de
Laplace. Boolk Review | M. TParodi. Publishers:
Centre National de la Recherche Scientinque, Paris,
1048, 174 pp. (Anun. Téé-onunun., March tg49, Vol. 4,
No. 3, p- 104.) The first of a scries of monographs on
mathematical processes undertaken by the Centre of
Mathematical Studies. It presents in condensed form
the principal practical aspects of the Laplace trans-
formation.
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MEASUREMENTS AND TEST GEAR

531.76 921

Electrostatic Short-Time Measurement.—W. Schaatfs.
(Frequenz, Oct. 1949, Vol. 3, No. 10, pp. 295 299.)
Description of several stimple capacitor methods for the
measurement of times down to 0.5 ms.

531.764.5 1 6271.396.91 922

On the Monitoring of the Rate of Quartz Clocks by
means of Time Signals. —F. Conrad. (Frequenz, Sept.
1949, Vol. 3, No. g, pp. 270-273.) Discussion of accuracy
attainable. An example is given of records, for the
month of September 1948, of time signals from Rugby
(GBR) and Washington (WWV); the two curves are
essentially parallel.

531.765 923
Millisecond Measurements in Research. D. W.
Gillings. (Instrum. Practice, Nayv & June rg49, Vol. 3, Nos.
- & S, pp. 277 287 & 333-34T.) A comnparative survey
of four basic tyvpes of millisccond chronograph is given,
with details of the construction and performance of
particular instruments.  The recording units usually
consist either of a moving-film camera which photo-
araphs the trace given by an ordinary oscillograph, or of
a4 static camera in combination with an oscillograph
giving a spiral trace. One non-recording type measures
the potential of a standard capacitos charged at a
known constant current during the time interval to be
measured.  Another uses an clectronic counter to count
the oscillations of a fixed-frequency oscillator during
the required interval, and is particularly suitable for
making routine measurements ‘ by the thousand’.

534.1:021.317.333.4 : 621.394.396].6 924

Fault Location in Transmission Equipnuent by Vibration
Testing and Continuous Monitoring.—H. G. DMvers.
(P.O. elect. Ingrs' J., Jan. 1950, Vol. 42, Part 4, pp. 130
197.)  The various tvpes of fault in both transmitting
and receiving equipment that can be readily discovered
by means of suitable mechanical-vibration tests are

discussed.  Vibration test methods and apparatus are

described  and  also  continuous-monitoring  methods

which provide invaluable help to the maintenance

cngineer in solving recurrent-fault problems.

538,71 925
Three-Component Magnetometer. ]. \V. Scaton.

(I'lectronics, Jan. 1950, Vol. 23, No. 1, pp. 165171,
\ small saturable reactor is used for cach component
of the field. Fach reactor is operated at 8ooc/s, the
magnitude and sense of the component being derived
from observations of the amplitude and phase of the
resulting 1 600 ¢'s voltage developed in the winding.
A null method is used in which the steady magnetic
component under observation is balanced out by the
tield derived from a coll carrving e, Nccuracy ol
measurement is within o.1 milligauss.

621.3.011.3(053.74) : 621.3.010.35 926

The Stability of Inductance Standards.—G. I1. Rayner
& L. H. Ford. (/. sci. Instrum., Jan. 1950, Vol. 27
No. 1, pp. 19-21.) Information acquired at the National
i’hvsical Laboratory since 1917 is reviewed. A\ brief
description is given of the present working standard of
mutual inductance, an oil-immersed type with a range
of 1 uH to 11000 uH, whose value has remained
constant to within 2 parts in T10% during the past
twelve vears.  This instrument, when used in a bridge,
makes possible the certain detection of changes of 2 parts
in ro® in the values of inductance or capacitance. The
stability with time of substandard seli-inductance and
fixed mutual-inductance coils of various types is also
discussed.
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621.317.3 : 550.371 927

Apparatus for Measuring the Intensity of an Electric
Field and its Applications.—I. M. Imyanitov. (Zh. tekh.
Fiz., Sept. 1949, Vol. 19, No. 9, pp. I020-I03TI. In
Russian.) Many papers have been published during
the last two decades, describing varions types of
apparatus all utilizing the principle of the e.s. generator
but designed 1o measure ditferent electrical quantities
such as current, voltage, charge, field strength etc.  An
attempt is made to gencralize the theory of such

apparatus, and a report is given together with @
theoretical discussion of experiments with universal

apparatus built by the author. in which an c.s. generator
is used. The sensitivity of this apparatus is 0.0t V/em
per scale division, the area of the measuring plate
225cm? and the minimum input impedance 15 MQ.
Various possible applications are discussed.

928

Experimental Correlation between
Maurice, Newell &

021.317.3: 621.396.82
Electrical Noise.
Aural and Objective Parameters.

Spencer. (See 989.)

621.317.3 : 621.396.822 929

A~ Broad-Band Microwave Noise Source. -\V. W.
Mumford. (Bell Svst. tech. [., Oct. 1049, Vol. 28, No. 4,
pp. 608 618.) The theory of measurement of receiver
noise fieure is discussed: an ordinary resistive noise
source 1s unsuitable for accurate microwave measure-
ments because it cannot be raised to a sufficientlv high
temperaturc.  An alternative source 1s diy clectrical gas
discharge, and investigation shows that a commmnercial
Huorescent lamnp is satisfactory. A\t 4 ooo Mc/s its
effective temperature is about 11000 I, which 1s
convenient for measuring noise figures of 20 db or less.
The noise puower is practically independent of the
Auorescent coating and the current density, and is only
slightly affected by the room temperature.  The lamp
lends itself readily to broad-band impedance matching
in a waveguide.

621.317.3: 621.306.822 1 021.306.645 930

Study of Some Experimental Methods used for Measure-
ment of Noise of Centimetre-Wave Amplifiers.— M. Ders.
(4nn. Radicélect., Jan. 1950, Vol. 5, No. 19. pp. 27-35.)
Noise factor and signal noise ratio ave defined.  The
measurement svstem  considered comprises o cryvstal
mixer to superimpose u.h.f. on a local oscillator signal
of several Me s, an amplifier with a relativelv very narrow
bandwidth at this latter frequency, and a quadratic
detector (crvstalor thermocouple). The effect of amplifier
and detector on the value found for the noise factor is
discussed. The amplifier and mixer circuits are
described. The measurement ol signal nose ratio where
the output signal is large is then considered.  The method
consists ol converting the noise frequency to one at
which comparison can be made with a saturated diode.
The methods used apply specially to measurements on
travelling-wave valves; a report on experimental results
will be published later.

621.317.3.029.64 931

Dynamical Measurement of Q-Factors and Natural
Frequencies of Cavity Resonators with a Single Coupling
Element. M. Denis & S, Couvbes. (Aun. Radioélect.,
Jan. 1950, Vol. 5. No. 19, pp. 54 0r.) A theoretical
analysis and a description of the measuremeht equipment
used. A reflex klvstron source has a 10-db attennator
in an extension of the output line. Such an arrangement
acts as if a source of e.m.f. were located at the output
end of the attenuator. .\ detector loosely coupled to
the attenuator input follows the power variations as a
function of frequency. A transformer scction couples
the artificial source to the resonator. In this section isa
second quadratic detector. Measurements are made by
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comparison of the two detector outputs on an oscillo-
graph screen. The method is especially useful for
measuring high-Q circuits and affords a quick means of
obtaining the characteristics of a rhumbatron loaded by
an electron beam, under varving circuit conditions. See
also 1076 of 1948.

621.317.331 932

An Absolute Measurement of Resistance by the Wenner
Method.— J. L. Thomas, C. Pcterson, 1. L. Cooter &
F. R. Kotter. (Bur. Stand. J. Res., Oct. 1949, Vol. 43,
No. 4, pp. 291-353.) A {ull report of the apparatus and
method developed for the measurement ol resistance in
terms of length, time, and the permeability of {frec
space. A mutual inductor was constructed and its
inductance determined from its dimensions to within a
few parts in a million. Using Wenner's commutated d.c.
method. the value found for the unit now maintained
at the Bureau was 0.999 994 absolute ohm.

621.317.336 + 621.396.67 533
Antennas and Open-Wire Lines: Part 3 — Image-Line
Measurements.—Conley. (See 8to.)

621.317.336 934

Methods for measuring Impedances of Circuits shunted
with a Negative Resistance. Kh. I. Cherne. (Radio-
leklmika, Moscow, Sept./Oct. 1949, Vol. 4, No. s, pp- 63—
70. In Russian.)

621.317.336: 621.315.6.029.6 935

Abac of the Function tanhz|z for the study of Dielectrics
at U.H.F.—]. Benoit. (Ann. Téléconmun., Jan. 1949,
Vol. 4, No. 1, pp. 27-32.) This function of the complex
number z — u 4 j.2ww occurs in measurements of the
impedance of a section of dielectric inserted at the end
of a short-circuited line. The method of construction of
the abac, which relates measured impedance with di-
electric characteristics ¢’ and ¢’, is described and geo-
metric properties are established which greatly simplify
the plotting of the curves for v — C and w — C

621.317.35 936
Frequency Analyser with Rapid Automatic Scanning.
L. Pimonov. (Ann. Télécomman., July 1949, Vol. 4,
No. 7, pp. 257-272.) The principal automatic analysis
svstems are reviewed. The principle of sound analysis
by the heterodyne method is illustrated by a detailed
description of an analvser comprising («) input amplifier,
(h) triode-hexode phase converter, (c) compensated
modulator, (d) high-Q oscillator, (¢) quartz filter, (n
measuring device. The relation of speed of analysis to
selectivity is considercd and the analysis of ultrasonic
frequencies is discussed. Ditferent applications of the
analyser are considered and records of different sound

spectra are reproduced.

621.317.7:621.396.813 937
Study and Construction of a Distortion Meter. - F.
Haas. (Towute la Radio, Feb. 1930, Vol. 17, No. 143,
pp- 87 91.) A band-stop flter is interposed between an
amplitfier and a valve voltmeter to cut out the funda-
mental frequency.  The filter consists of a resonance
bridge between two attenuators. Measurement is made
either on the valve voltmeter or on an oscillograph. Full
circuit details, with component values, are given.

938
balance| Indicator.

621.317.723 1 621.317.733

The Electrometer as Bridge
T. Gast. (Frequenz, Sept. 1949, Vol. 3, No. g, pp. 204
270.) Detailed discussion of the use of ¢.s. instruments
as null indicators. Advantages are that they take no
power, are practicallv independent of frequency and can
be readilv adapted for remote indication or for use in
self-balancing bridges.

A2

621.317.725.024.2 939

A Single-Pulse Voltmeter. —G. T. Rado, M. H. Johnson
& M. Maloof. (Rev. sci. Instrum., Dec. 1949, Vol. 20,
No. 12, pp. 927 929.) The instrument consists of a
gated cathode-follower bridge in conjunction with a
ballistic indicator. It measures the average amplitude
of a single pulse over an arbitrarily selected interval
of 2 ms, with a random error of 0.29 of full-scale detlec-
tion.

621.317.73 940

Impedance Measurements with Directional Couplers
and Supplementary Voltage Probe.—B. ’arzen. (I lect.
Commun., Dec. 1949, Vol. 26, No. g4, PP- 335-343.)
Reprint. See 155 of January.

621.317.733 941
A New Design of Wheatstone Bridge.—\\. L. Surman.
(P.O. elect. Engrs’ [, Jan. 1950, Vol. 42, DPart 4, pp.209
212.) Some disadvantages of the Post-Office-box type
of bridge have been climinated in the No. 2 bridge, which
is self contained, measures resistances from 1 to g ggo Q
and has an accuracy of 0.5 to 1%. A commercial
version, No. 3, has P.O. box accuracy of 10.2%. Four
decade resistor combinations are included in the com-
parison arm; operation of the range switch gives a
visual indication of the position of the decimal point.

621.317.733 - 942
New Bridge Technique. - T. Roddam. (Wireless
IWorld, Jan. 1950, Vol. 56, No. 1, pp. 8-10.) Comment

on 2271 of 1949 (Yates). Square-wave excitation, instead
of sine-wave, can be used for measuring complex impe-
dances, the bridge output heing applied to a c.ro. The
waveform obtained gives an indication of the tvpe of
iimpedance being measured and so facilitates balancing.

621.317.733 943

The Impedance Bridge (No. 2135) constructed by the
S.A.C.M. 'Société Alsacienne de Constructions Mécan-
iques’ for the Service of L.S.G.D. [Lignes Souterraines a
Grande Distance|.—G. Chardon & R. Blondé. (Cdbles &
Transimission, Pavis, Jan. 1950, Vol. 4, No. 1, pp. 58-65.)
The construction of this portable bridge is described and
performance figures are given. Its chief features are a
series arrangement of resistance and capacitance stand-
ards for the measurement of impedance, and plug-in
resistor and capacitor units for measurement of zero
and positive reactance. A similar svstem converts the
mstrument for measuring admittance unbalance. Pre-
cision measurements can be made up to 10 000 Q between
200 ¢/s and 10 ke/s and up to 400Q at 3oo kc/s.

6271.317.733 944

Capacitance Bridge with Mechanical Rectifier and
Mirror Galvanometer. Elimination of Errors due to
Harmonics.. I'. Koppelmann. (Frequenz, Sept. 1949,
Vol. 3, No. g, pp. 259-264.) An account of improvements
of the bridgc previously described (3181 of 1948) and
investigation of sources of error. Adjustment of the
timing of the rectifier contacts enables ditferent harmonics
of the supply to be cut out. See also 1129 and 3464 of
1949.

621.317.763 : 621.392.267 945

Interferometer for Hertzian Microwaves.—T. Kkahan.
(/. Phys. Radium, June 1947, Vol. 8, No. 6, p. 192))
Description of apparatus used to measure wavelengths in
the 3-cm band. Two sections of rectangular waveguide
(30 ¥ 10 mm) are soldered together in the form of a
cross to make the four arms of the instrument. The ends,
A and B, of two opposite arms are fitted with horns to
concentrate the linearly polarized beams. The klystron
generator output is fed into A. A thin trolitul piate
fitted with parallel strands of wire is fixed inside the
waveguides diagonally across the junction of the four
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arms. This performs the same function as the semi-
transparent plate in Michelson’s interferometer. By
means of an adjustable reflector R, facing the end Band a
fixed, grid-type reflector Ry at the end of the third arm, the
two reflected waves are superimposed in the fourth arm,
which is terminated with a piston wave trap. Here a
crystal detector, which is coupled to an oscilloscope, can
be adjusted in position along a fine longitudinal slot.
By modulating the generator input at 1 000 ¢/s and con-
trolling the wave-train by adjustment of Ry, the wave-
length may be measured on the oscilloscope.  The
reflection cocfficient of the disk Ry and terminal impe-
dance mayv also be measured.

621.396.015 946

The New General-Radio Generator 1001-A. \. G.
Bousquet. (Zoute la Radio, Feb. 1950, Vol. 17, No. 143,
PpP- 93—96.) A detailed description of the construction
and performance of an instrument which replaces the
former standard model No. 605. It covers from 5 kc/s to
50 Mc/s in 8 ranges. The output mayv be modulated in
amplitude up to 809 either by an external source with a
frequency range from 20c¢'s to 15 ke/s, or by a 400-c/s
internal source. Output jacks provide (a) a voltage
continuously variable between o.05 uV and 200 mV
or (b) a fixed voltage of 2 V. A\ complete circuit diagram
giving all component values is shown.

OTHER APPLICATIONS OF RADIO AND ELECTRONICS

530.5 1 621.396.822 947

An Absolute Noise Thermometer for High Temperatures
and High Pressures. 1. B. Garrison & \. W. Lawson.
(Rev. sci. Instrum., Nov. 1949, Vol. 20, No. 11, pp. 785
794.) A null device for determining the ratio of two
absolute temperatures by balancing the thermal noise
voltages developed across two resistors at the relevant
temperatures. Temperatures up to 1 200 K have been
measured with an accuracy of o.17,, with an obscervation
time of 2 minutes. Calibration of the thermometer
clements is independent of the chemical composition and
past physical history of the resistance material used and
of the absolute pressure.

530.16.0% 948
Dead Times of Self-Quenching Counters. — 3. Collinge.

(Proc. phvs. Soc., 1st Jan. 1950, Vol. 63, No. 3618,

Pp. 15-24.)

55I1.508.11 : 621.396.91
The Swiss Radiosonde.

949
J. Lugeon, P. Ackermann &
N Bohnenblust. (Annales de la Station centrale siisse
de Météorologie, 1048, 17 pp. In French. Reprint.)
Tllustrated deseription of the different components and
discussion of their operation. The bimetallic-spiral
therimometer, aneroid barometer and goldbeaters’-skin
hygrometer are mechanically coupled to pointers carrving
at their ends small capacitor plates whose location is
scanned by a similar plate carried on a clockwork-driven
arm rotating once every 3oscc. This arrangement is
used for fm. of a small 100-Mc/s transmitter. The
cquipment used for receiving and recording the trans-
mitted signals is also described.

551.508.5 1 021.317.755 950

Acoustic Anemometer-Anemoscope.—R. . Corby.
(Ilectronics, Jan. 1950, Vol. 23, No. 1, pp. 88-90.) An
instrument giving an instantaneous display of wind
direction and velocity on a c.r.o. screen. 6o-c/s pulses
from an acoustic transmitter are received by transducers
equidistant from the transmitter in the four cardinal
directions. A discriminator analyses the Doppler cfiect
of the wind on the time of arrival of the signals at the
four receivers, and actuates an indicator. Wind speed
is given by the length of the radial trace on the c.r.o.
screen.
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6271.318.572 : 531.77 951

Precision Measurement of Rotary Motion. H. [.
Finden. (Electronic Engng, Jan 1950, Vol. 22, No. 2063,
pp. 2-8.) The measurement is carried out by obtaining
a pulsed signal whose pulse repetition rate s directly
proportional to rotation speed, and then electronically
counting the number of pulses per second, the time
scale being derived from a reference standard. Circuits
of frequency dividers, gate relays, amplificrs and counters
are given for equipment designed to give visual indication
of r.p.m. for speeds varving from 500 to 20 coo r.p.m. A
counter suthciently light and compact {for tght test
work can be constructed to read to the nearest 1o r.p.m.
over a range of 4 000- 20 000 r.p.am.

621.365.541 1 621.314.57 952

A New Method for Converting D.C. Energy into High-
Frequency A.C. Energy with a High Efficiency, specially
intended for High-Frequency Induction Heating. 7.
Douma. (Comnumn. News, June & Oct. 1949, Vol. 10,
Nos. 2 & 3, pp. 52 068 & 69 82.) The method consists
essentially in charging the capacitor of a resonant circuit
from a d.c. source through a special tvpe of Hg-vapour
valve. During a controllable period following the
charging process, an oscillatory discharge can take place
through a load coil.  The experimental Hg-discharge
tubes are semicircular in form, with ends shaped like
large flat dishes to accommodate the pools of Hg used
for anode and cathode. A capacitive igniter projects
through the cathode pool and positive h.v. pulses are
applied to it in order to render the valve conducting.
Detailed mathematical theorv of the operation of such a
device is given. \n efficiency of 9g°, is possible at
{requencics up to about 10 ke/s.  Operational difficulties
are briefly discussed. An output of 10 kW (4 \ at
2 500 V) has been reached with a relatively small valve,
but after 60 hours operation at this loadling, operation
became unsatisfactory.  With a larger valve and better
cooling arrangements, an output ol 4o k\ has been
obtained for 30 hours, an output of 8o k\V being reached
occasionally.  Valves or combinations of valves are
aimed at which can handle continuously an output of
100 10 300 KW,

621.365.54% : 621.785.6 953
Automatic Induction Hardening speeds Dodge Output.
-C. H. Wick. (Machinery, N.Y., Nov. 1949, Vol. 56,
No. 3, pp. 194 198.) Applications of induction heating
in selective surface hardening of countershaft cams,
resulting in faster heating and reduced distortion and
scaling.

621.365 551 954

The Physical Principles of Electrical Dielectric Heating
of Nonconducting Materials.—F. Walter. ([vequenz,
Oct. 1949, Vol. 3, No. 10, pp. 299--306.)

621.38 955

Papers Summarized for Conference on Electronic
Instrumentation.—(/:lect. Engng, N.Y., Jan. 1950,
Vol. 69, No. 1, pp. 68-7r1.) Authors’ summarics of the
following papers presented at the joint ALLE.E. and
I.R.IE. Conference on Electronic Instrumentation in
Nucleonics and Medicine, New York, 1949:

Low-Frequency Spectrography: Some Applications in
Physiological Research.—R. R. Riesz.

Electrical Methods of Blood-Pressure Recording.
F'. Noble.

A Stable D.C. Amplilier for Biological Recording.
H. Grundfest.

A 25-Channel Recorder for Mapping the Electric
Potential Gradients of the Cerebral Cortex: Electro-
iconograms.—J. C. Lilly.

Medical Application of Ionizing Radiations.
Quimby.

. H.
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An Automnatic Isodose Recorder.—G. J. Hine.
The Measurement of Low-Energy Beta Ray Emitters:
Ionization Chamber Techniques.— N. A. Bailev.
Proportional Counters {for the Measurement of Soft
Radiation.—C. ]. Borkowski.

Small Geiger Counters for Biological Applications.
C. V. Robinson.

Phosphors for Scintillation Counters.——R. H. Gillette.

Solids for Radiation Detection.—R. M. Lichtenstein.

Some Design Features of Electrical Counting Systems.

N. T, Moody.

Desirable Improvements in Nucleonics Instrumenta-
tion.—J. B. H. Kuper.

Criteria in the Selection of Radioisotopes for Industrial
Use— F. T. Clarke.

H21.38.001.8 956
Electronic Instruments in Research and Industry.
(Nature, Lond., 4th Teb. 1950, Vol. 165, No. 4188, pp.
181-182.) Report of the sccond svmposium arranged
by the Electronics Group of the Scientific Instrument
Manufacturers’ Association, London, November 1949,
with short summaries of the papers presented.  See also

57 below.

621.38.001.8 957

Electronic Equipment.— (Electronic lugng, Jan. 1950,
Vol. 22, No. 263, pp. 34 35.) Descriptions of a sclection
of equipment exhibited at the Scientific Instrument

Manufacturers’  Association Svmposium, London,
November, 194¢.
621.38.001.8: 621.791.7 958

Some Particular Applications of Electronic Circuits
to the Control of Resistance-Welding Machines.
E. Thirion. (Bull. Soc. frang. flect., Jan. 1950, Vol. 1o,
No. 100, pp. 47--53.) A review of some recent develop-
ments n precision welding technique.

621.383 1 0621.305.541 : 621.791.052 859

Phototube Controls R.F. Welding.-—!1. t1. \WWittenberg.
(Ldectvonics, Jan. 19350, Vol. 23, No. 1, pp. 91 03.)
Precise automatic control of the welding of small parts
is provided by photocell equipment operated by the
radiation from the glowing weld. The generator is
switched off half a second after the welding metal
flows.

621.384.611.27 960
On the Capture of Particles into Synchrotron Orbits.
T. R. Kaiser. (Proc. phvs. Soc., 15t Jan. 1950, Vol. 63,

No. 3617, pp. 52-66.) Theorv is given for the case in
which the r.f. accelerating voltage rises from zero to its
maximum value in a finite time. If this time is long
enough, all particles originally within a band of width
1/4/2 times the maximum width of the final stable
region {or synchrotron phase oscillations will be captured,
irrespective of the initial phase at which thev enter
the accelerating gap. This conclusion appears to be in
agreement with the observed characteristics of existing
electron synchrotrons.

621.384.611.27 961

Experiments on Electron Capture and Phase Stability
in a 14-MeV Synchrotron.—T. R. Kaiser & J. L. Tuck.
(Proc. phvs. Soc., 1st Jan. 1950, Vol. 63, No. 361A,
pp- 67-74.) Obscrvations were made of the effects on
output of interrupting the r.[. accelerating voltage for
definite intervals during the acceleration process.
Capture is more efficient than expected and for short
interruption periods the particle loss is negligible.
The results are in quantitative agreement with Kaiser's
theory (960 above).
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621.384.612.1 962

Operation of the 184-in. Cyclotron.—L. K. Henrich
D C. Sewell & J. Vale. (Rev. sci. Instrum., Dec. 1949,
Vol. 20, No. 12, pp. 887-808.) The operation is reviewed
m terms of the theorv developed by Bohm & Foldwv
(1542 of 1947 and 793 of 1948). Certain relevant data
on the properties of the magnet and rotating capacitor
are presented.

621.385.38.001.8 963

Examples of the Industrial Application of Gas-Filled
Valves.— R. Kretzmann. (Z. Ver. disch. Ing., 15th Sept.
1949, Vol. 91, No. 18, pp. 457-462.) Specific applications
of thyratrons and rclay valves for control purposes. An
extensive hibliography is given.

621.385.833 964

An Electron Gun for an Electron Microscope. V. N.
Vertsner. (C. I 4dcad. Sci. U.R.S.S., 11th Aug. 1947,
Vol. 57, No. 5, pp. 459—-461. In Russian.) Description of
a gun developed at the State Optical Institute. The mamn
feature of the gun is that the filament can be accurately
displaced, horizontally as well as vertically, with respect
to the diaphragm aperture while the microscope is in
use.

625.385.833 965
Electron Optics of the Three-Stage Electron Microscope.
-C. E. Challice. (Proc. phvs. Soc., 1st Jan. 1950, Vol.

63, No. 361B, pp. 59 -01.) Calculations by Gaussian

optical methods, with rav diagrams deduced from the

tabulated numerical results.

021.385.833 966

An Improved Method of Numerical Ray Tracing
through Electron Lenses. (. Liebmann. (Proc. phvs.
Soc., 15t Dec. 1949. Vol. 62, No. 360B, pp. 753 772
The general ray equation is integrated with the help of
Taylor’'s series, including terms up to those of the fourth
order.  The method is first developed for combined e.s.
and c.m. lenses and then specialized for lenses of pure
¢.5. or pure e.m. tvpe. Space-charge effects within the
lenses arc also considered.

621.385.833 967
Electron-Optical Observation of Magnetic Fields.
L. Marton & S. H. Lachenbruch. (Bur. Stand. J. Res.
Oct. 1949, Vol. 43, No. 4, pp. 409-428.) A description
of the clectron optical analogue of the schlieren method

and a related shadow method. See also 199 of January.

621.396.615 : 534-0 968
An Ultra-Low-Frequency Oscillator.—J. E. Stone.
(Electromics, Jan. rgs0, Vol. 23, No. 1, pp. 94 95.) The

thermal lag of a current-carrving thermistor enables
it to be used as an inductance in the resonant circuit
of a subsonic oscillator. An approximatelv sinuosoidal
waveform can be obtained over a frequency range of
0.1 0.02C/s.

621-57 : 621.318 969

Magnetic Fluid Clutech.—K. E. Waketfield. (Gen.
elect. Rev., Dec. 1949, Vol. 52, No. 12, pp. 39-43.) An
account of the results of investigations with special
reference to high-duty devices capable of handling
several thousand horsepower. See also 50 of January
(Parker) and 237 of January (Nelson).

621.791.3 : 534.321.9 970
Ultrasonic Soldering Iron for Light Alloys.—(fngineer,
Lond., 23rd Dec. 1949, Vol. 188, No. 4900, p. 737.)
A removable copper bit is mounted in front of a mag-
netostriction transducer excited from a scparate genera-
tor. Ultrasonic vibrations at about 20 kc/s destrov the
oxide film on the working surface. No flux is needed.
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6©21.791.352 1 621.305.547 971

Industrial Brazing by Pulse Techniques.—]. L.
Reinartz. (Electronics, Jan. 1930, Vol. 23, No. 1, pp.
78-80.) Extremely high values of peak r.f. power are
applied in short-duration pulses in order to reduce
the heating, by thermal conduction, of parts near to
the joint being brazed. The method was developed for
valve manufacture but may have many other applica-
tions.

620.13.055.2 972
A Shielded Hot-Wire Anemometer for Low Speeds.
I.. F. G. Simmons. (]. sci. {ustrum., Dec. 1949, Vol. 26,
No. 12, pp. 407 411.) ‘A low-speed anemometer is
described which comprises an electrically heated wire
and a thermocouple contained in a double-bore silica
tube. Tn an air current the temperature change caused
by heat loss is registered by the thermoccuple and, when
the instrument is suitably calibrated, the c.m.f. developed
serves as a measure of the speed of flow.”
621.365.54/.55% 973

Radio-Frequency Heating. Book Review L. Harts-
horn. Publishers: Allen & Unwin, London, 237 pp.,
218, (Wireless Iingr, Jan. 1950, V'ol. 27, No. 310, p. 31.)
‘ This book covers both induction and diwclectric heating
and 15 concerned mainly with the principles of r.f.
heating . . . A good point about the book is that it
deals mainly with just those points upon which general
information is lacking — the heating coil or electrode and
the material itself. . LFach chapter contains an
extensive bibliographyv and the book undoubtedly forms
a nseful contribution to the literature.’

621.38.001.8

Basic Electronies. [Book Review]—R. G. Kloefiler &
M. \V. Horrell. Publishers: |. Wiley & Sons, New York,
and Chapman & Hall, London. 1949, 435 pp.. $5.00.
Idectronies, Jan. 1950, Vol. 23, No. 1, pp. 211 212
“ Coverage of the field of clectronics from high-powered
industrial circuits to low-level communications circuits
is complete and comprehensive without being sketchy.
Liberal references to the literature suggest further
studv for those whose interests or needs go beyond the
scope of the general text.”

974

PROPAGATION OF WAVES
538.560
The Normal-Wave Method and its Application to
Multi-Layer Plane Media.—1’. IX. Krasnushkin. (C. .
Acad. Sci. U.R.S.S., 18t Sept. 1947, Vol. 56, No. 7
pp. 687-6g90. In Russian.) A mathematical investigation
ot wave processes due to given currents in an unlimited,
1sotropic, non-magnetic ideal medium, the dielectric
constant of which depends only on one Cartesian co-
ordinate.

975

538.560.2 1 523.72 : 621.396.822 976

The Wave Equations for Electromagnetic Radiation in
an Ionized Medium in a Magnetic Field.—K. C. Westfold.
(Aust. J. sci. Res., Ser. A., Junc 1949, Vol. 2, No. 2,
pp. 16 183.) In the atmospheres of the sun and earth,
the refractive index is, in general, a function of the
angle between the direction of propagation and the
magnetic ficld, the intensity of this field, electron
density, and frequency. Surfaces of constant refractive
index cannot bc realized and the classical theory is
inadequate.

The new treatment is based on axes parallel to the
principal directions of the medium. A new form of the
Appleton-Hartree equation for complex refractive index
is obtained. Three possible types of plasma oscillation
and their application to solar noise bursts are discussed.
See also 884 and 885 (Payne-Scott).
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538.506.2 : 621.396.11 977

Propagation of Electromagnetic Waves in a Stratified
Medium.—G. Eckart. (Ann. Téléconmun., May & June
1049, Vol. 4, Nos. 5 & 6, pp. 142154 & 223-230)
\ mathematical treatment for propagation in a medium
whose dielectric constant e is a linear function of the
2 coordinate. The case of waves which transform into
plane waves if the slope (%) of the e curve tends towards
ze10 1s particularly considered, and also that of a medium
consisting of two or three lavers with ditterent values
of % In the latter casc retlection occurs at the dis-
continuities. Numerical calculations are made.

A solution for the general case, when the values of
% are small. is developed in powers of %, and the coe-
ficients of reflection and transmission are determined.
Both horizontal and vertical polarization are discussed.
Theory is also given of the Zenneck surface wave in a
stratified medium.

621.390.11 978

Coupling of the Ordinary and Extraordinary Rays in
the Ionosphere.—T. L. Eckersley. (Proc. phvs. Soc.,
tst Jan. 1950, Vol. 63, No. 301 B, pp. 49—58.) An approx-
imate solution to the wave equation is given for propaga-
tion in an jonosphere in which the gradient of the
density N is in the vertical, z, dircction only, and in
which account is taken of the earth’'s magnetic field.
Tt corresponds exactly to the ray theory and expresses
a quantity Z, which is the z derivative of the phasc
function S, by a quartic cquation. Z can be represented
as a function of { (which is proportional to A') on a four-
sheeted Riemann surface, and the branch points are
studied for the case of vertical incidence for which Z
becomes the reiractive index. DBy considering the
branch points in the complex [ plane, the amount ot
the coupling between the ordinary and the isolated
extraordinary branches of the (Z, {) curves can be ex-
pressed as a function of the obliquitv of the magnetic
field. The triple splitting of ravs reflected from the
ionosphere, observable where the field is nearly vertical,
can thus be explained, and the theory is substantiated
by the observation that the polarizations of the echoes
on the (P’, f) records are ordinary, ordinary and extra-
ordinary in order of increasing critical frequencies, as
given by the branches of the (Z, {) curves.

621.300.11 : 535.312: 540.212 979
Measurements of the Reflection Coefficient of Water
at a Wavelength of 8.7 mm.—Kiely. (See 899.)

621.396.11 : 535.312: 546.212-16 980
Reflection Coefficient of Snow and Ice at V.H.F.
Saxton. (See goo.)

621.396.11 : 550.837.7 981
Propagation of Electromagnetic Waves in Earth.
0. C. Havcock, E. C. Madsen & S. R. Hurst. (Geophys.,
April 1949, Vol. 14, No. 2, pp. 162-171.) Consideration
of attenuation, present-dav transmitter technique,
and aerial-length lunitations, indicates that {requencies
in the range 300--1 000 kc/s are the most practical for
propagation through considerable thicknesses of ground.

621.396.11 : 621.390.8.029.6 982

The Propagation of Ultra-Short (Quasi-Optical)
Waves.—W. Lehfeldt. (Arch. elekt. Ubertragung, July—
Dec. 1049, Vol. 3, Nos. 4-9, pp. 137-142, 183-186, 221~
228, 265-260, 305 312, 339-346.) A comprehensive
review including both theory and experimental results.
Part 1 discusses (az) s.w. propagation characteristics
(A < 10 m); (#) refraction in a homogeneous troposphere
and calculation of range; (¢) discontinuities in refractive
index causing reflection, and fading or extreme ranges
of s.w. signals; (d) steep refraction gradients leading to
total retlection; (¢) an estimation of the limiting wave-
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length (about 5 m) for sky-wave propagation; effects
due to ion concentration; (f) scattering and absorption
by water drops.

Part 2 deals with propagation ncasurements for
wavelengths from about 6 m to g cm. The experiments
were conducted in both hilly and flat country and also
over the Baltic Sea. Equipment and measurement
technique are described. A special section discusses the
statistical evaluation of the distribution of atmospheries.
Abnormal ranges are noted. Theorctical and experi-
mental results arc compared.

621.396.812.029.63 983

Interference Fading in the Decimetre-Wave Band
caused by Humidity and Temperature Changes in the
Lower Layers of the Atmosphere. A. Grin & W.
Kleinsteuber.  (Arch. eleki. Ubertragung, Sept. 1949,
Vol. 3. No. 6, pp. 209-219.) Observed interference
phenomena are explained in terms of («) the bending
of rays caused by gradients of the refractive index due
to weather counditions, and (5} the interaction between the
direct ray and the rav reflected from the carth. Considera-
tion ot the path ditierence of the two ravs confirms that
tield strength variations mav be calculated from the
known behaviour of the refractive index. Graphical
methods of calculation are described. Mean values and
variations of the refractive-index gradients derived

trom observations of received signals are in good
agreement with metcorological obscervations. A wave-

length of about 50 cm appears especiallv advantageous
for communication. The possible application of such
observations for meteorological purposes is indicated.

621.396.97 - 621.396.619.13 : 621.396.8 984
Propagation Measurements near Geneva for Experi-
mental F.M. Broadcasting Transmissions on 93 Mc/s.
W. Ebert. (Tech. Mitt. schweiz. Telegr.-Teleph Verw.,
1st Oct. 1949, Vol. 27, No. 5, pp. 200-223. In (-um'm)
The Philips’ equipment used for these tests is described;
circuit diagrams of the Tvpe-FZrtsa transmitter and
Type-FAM46 receiver are given. During the measurements
the 750-W transmitter was operated at about half
power. Field strength and quality of reception are
recorded for 49 locations within a radius of 6o miles
trom the transmitter, (a) using a A 2 dipole with vertical
polarization, (b) using a horizontally polarized turnstile
array. The latter gave appreciably better results, the
field strength at any particular point being approximate-
ly 2.5 times that obtained with a vertical dipole and the
same transmitter power. A further report is to be given

later.

621.396.11 985
~ Radio Research Special Report No. 19. Lateral Devia-
tion of Radio Waves reflected at the Ionosphere. [I300k
Notice!—W. Ross. Publishers:  H. M. Stationery
Oftice, London, gd. (Govl Publ., Lond., Nov. 1949, p-19.)
RECEPTION
621.396.621 : 621.385 986

The Sensitivity of Receiving Valves.—H. Rothe.
(Arch. elekt. (beriravng Oct. 1949, Vol. 3, No. 7,
PpP- 233-240.) The noisc factor which limits receiver

sensitivity is calculated for grounded-cathode, grounded-
grid and grounded-anode amplifier circuits. Neglecting
the reactive effect of the output circuit, all three types
of circuit have the same noise factor. The characteristics
of various valves are compared and discussed with
reference to operation at high frequencies. The grounded-
grid triode circuit, on account of its lower equivalent
noisc resistance, gives at v.hi. a greater sensitivity
than the grounded-cathode pentode circuit.
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1 621.396.933 987

Airways V.H.F. Communications Receiver. -\. H.
Wullsberg.  (Electronics, Jan. 1930, Vol. 23, No. 1
pp. 81-83.) A receiver covering the range 108-136 Mc s
and using the double superheterodvne principle has a
100-db image-rejection ratio and an 8o-db attenuation
of other spurious responses. Scries and shunt noise
limiters are used in a special noise-balancing circuit,
full details of which are given. Both the first and second

621.396.621.029.62

local-oscillator frequencies are crystal-controlled.  Out-
putis tWinto a 600-Q loadl.
621.396.021.5 988

Methods of Calculating the Sensitivity of Mixer Stages
for Decimetre and Centimetre Waves.—DMataré. (See
835.)

621.317.3 989
Experimental Correlation between
Aural and Objective Parameters. L. Maurice, G. T
Newell & J. G. Spencer.  (Wireless Lngr, Jan. 1950,
Vol. 27, No. 316, pp. 2 12.) The dependence of the
amount of annoyance, detined as the disturbance caused
by noise interference in the presence of a hroadcast
prograinme, upon the objective parameters of the noise
was studied in order to devise a suitable measuring
imstrument which will simulate a listener's ear. The sig-
nificant parameters are the receiver bandwidth and the
pulse repetition frequency, considering the noise as
repeated Heaviside unit impulses and the etfect of the
peak value on the annovance to be logarithmic. Random
fluctuation noise in the band 250 ¢/s to 10 ke'/s was used
as a standard; a number of observers compared this with
seventeen different types of test noise under various
combinations ol the paramcters. Simultancously, the
noise levels were recorded on six difterent types of
noise meters preceded by aural-weighting networks.
The results showed that a meter indicating the mean
square value of the input wavelorm less the mean
value was the most suitable of those available for the
subjective measurement of the interference; suggestions
for its improvement are given.

621.396.82
Electrical Noise.

621.396.82 : 621.396.619.13 990

Investigation of Interference Phenomena in the
Region between Two F.M. Common-Wave Transmitters.
H. Tricke, L. Pungs & W. H. Schmitter. (J'requenz, Oct.
1949, Vol. 3, No. 10, pp. 277-289.) The output voltage
curve of a receiver situated between two f.m. transmitters
operating on the same carrier {requencv exhibits pro-
nounced peaks which are due to Ii.f. and 1.1, phase shifts.
The number of these peaks within a given frequency
band serves as a measure of the interference to pro-
gramme reception. Harmonic analvsis indicates that
with increasing number of such peaks the energy dis-
tribution trends more and more towards the higher
frequencies, so that by using a suitable low-pass filter
the interference can be almost completely eliminated.
Measurements on model cquipiment are described which
confirm the thcoretical conclusions.

621.396.02 + 621.396.662.3 - 621.396.645 991
Applications of the Electronic Valve in Receiving
Sets and Amplifiers. |Book Review|—B. G. Dammers,

]. Haantjes, J. Otte & H. van Suchtelen. Publishers:
Philips  Telecommunication Industries, Hilversum,
Holland, 467 pp. (Commun. News, Oct. 1949, Vol. 10,

No. 3, pp- 98-100.) The first volume of a series of three
books on this subject. Only a.m. is considered. The
various sections deal with (4) r.f. and i.f. amplification,
(b) frequency changing, (¢) determination of the tracking
curve, (d) parasitic effccts and distortion due to curvature
of valve characteristics, (e) detection. “° A work which

* should not be absent from an\ technical librarv.”
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STATIONS AND COMMUNICATION SYSTEMS

061.3: 621.396.1 : 621.396.97 992
Results of the Conferences in Copenhagen and Mexico.
E. Metzler. (Tech. Mutt. schweiz. Telewr. TelephVerw.,

1st Oct. 1949, Vol. 27. No. 5, pp. 223-23:. In German.)

Comment on these two conterences, the first on reorganiz-

ation of IZuropean broadcasting channels, the second on

international s.w. broadcasting.

621.39.001.11 993

Communication Theory of Secrecy Systems.—C. E.
Shannon. (Bell Svst. tech. J» Oct. 1949, Vol. 28, No. 4,
pp. 656-715) Analysis of the basic mathematical
structure of secrecy systems and discussion of ‘ theo-
retical secrecy ’ and * practical secrecy . See also 1361
of 1949.

621.395 994

15th Plenary Session of the Comité Consultatif Inter-
national Té'énhonique (C.C.LLF.), Paris, July 1949.—
R. Sueur. (Cdbles & Traunsmission, Paris, Jan. 1950,
Vol. 4, No. 1, pp. 3 8) Summaries of the discussions
on various subjects.

621.395.44 : 621.315.052.63 995
Single-Sideband Methods or Frequency Modulation
for Power-Line Telephony P—]. Herrmann & J. Erben.
(Frequenz, Dec. 1949, Vol. 3, No. 12, Pp. 341-348.)
Discussion of the relative merits of the two svstems,
with particular reference to corona interference and
to distortion due to sideband clipping in {.m. svstems.

621.396.41.020.63 : 621.396.97 996

Experimental Ultra- High-Frequency Multiplex Broad-
casting System. -A. G. Kandoian & A. M. Levinc.
(Elect. Commun., Dec. 1949, Vol. 26, No. 4, pp. 292 304.)
Reprint. Sec 2629 of 1949.

621.396.5 .6 997
Description and General Characteristics of [12-channel
Pulse Multiplex Equipment Studied and Perfected at the
C.N.E.T. [Centre National d'Etude des Télécommunica-
tions],—]. Icole & G. Potier. (dun. Tééommun.

Aug./Sept. 1949, Vol 4, Nos. 8/9, pp. 315 318.)
621.396.5 : 621.306.619.10 998
Pulse Multiplex Equipment for 24-Channel Telephony.
L. J. Libois. (Onde élect., Jan. 1950, Vol. 29, No. 274,
PP- 23-29.) 0.5-us pulses with a repetition frequency of
8 000 per sec are used. Time distribution of the pulses
is effected by means of delay lines.  Amplitude modula-
tion of the channel pulses is transformed into pulse-
position modulation, a common modulation transformer
being used for («) the even-numbered and (b) the odd-
numbered channels. The transformation procedure is
reversed in the recciver.  Synchronization pulses are
distinguished by their longer duration. Operation of the
equipment is satisfactorv with a non-stahilized supply.
Component  tolerances are quite large and though
similarity of transmitter and receiver delay lines is
important, the precision required does not rule out the

possibility of mass production.

621.396.5.020.62 : 621.396.932 999

The Thames Radio Service. —]. Neale & D. W. Burr.
(P.O. elect. Engrs’ |, Jan. 1950, Vol. 42, Part 4, PP 213
220.) A description ol the recently developed public R/T
service for small craft. Full duplex operation is provided.
Low-power cryvstal-controlled transmitters operating in
the 160-Mc/s band are used both for the shore-station
and the mobile equipments.  Mainly because of ease of
maintenance and relative cost of equipment, a.n. was
adopted for the service in preference to f.m. A selective-
calling system is being developed. Details of signalling
systems, precautionary measures and maintenance
facilities are given. The use of more than one shore
transmitter is considered.

WIRELESS ENGINEER, APRIL 1950

621.390.6 1 621.390.932 1000
The Radio Equipment of the Liner “Ile-de-France *°.
J. Leclere-Courbe.  (4ni. Radioélect., Jan. 1950, Vol. 3,
No. 19. pp. 21-26.) Genera! description of the functions
and disposition of new apparatus which, except for the
emergency equipment. is all grouped in one room. Tt

includes  magnetostriction  and  piezoelectric  depth-
sounding recorders, radar equipment, general com-

mumication equipment for both telegraphy and tele-
phony, and radiogoniometer.

621.3006.019.13 1001

Quality Gain in Carrier-Frequency Systems using
Frequency Modulation of Metre and Decimetre Waves,
P. Barkow. (A4ich. clekt. Ubertr'agung, Nov. 1949,
Vol. 3, No. 8, pp. 287-292.) Formulae are derived for
the improvement factors. which are dependent on
relative {requency swing and which are represented
graphicallyv for ditferent numbers of channels. A\ numeri-
cal example 1s calculated and two methods are suggested
bv which equalized signal noise ratio and additional
gain n quality mav be obtained, especially for the upper
channels.

621.396.619.13 : 621.395.813 1002

Method of Calculating the Nonlinear Distortion of
F.M. Signals as a Function of Amplifier Propagation-
Time Variations. —]. Fagot. (dun. Radioélect., Jan. 1950,
Vol. 5, No. 19, pp. 8 -11.) Phase variation and propaga
tion time of a fun. signal are defined mathematically
and the following simple relation is derived for third-
harmonic distortion: 1), wdlly, where w1s 27 times
the moduiation frequency and At the variation of pro-
pagation time. The formula is used to find the maximum
permissible variation of ¢ for a given distortion in a
12-channel and a 240-channel carrier-current telephony
system,

621.306.619.16 1003

Pulse-Code Modulation and its Distortion with Logar-
ithmic Amplitude Sampling.—H. Holzwarth. (.1rch. elekt.
Ubertragung, Nov. 1949, Vol. 3, No. 8, pp. 277-285.)
A characteristic of p.c.m. is the increase in distortion
with decreasing modulation.  This may be partly com
pensated by a logarithmic pre-distortion of the signals;
this acts as a logarithmic sampling of the undistorted
signal. Under certain conditions, distortion may be kept
atanalmost coastant value throughout a wide modulation
band. An approximate formula is given for the distor
tion in terms of the degrce of pre-distortion and the
sampling rate. The method also gives an increased volume
range. For the same number of channels, a 7-unit p.c.m.
system requires about the saine minimum bandwidth as a
p-ph.m. svstem.  With a 5-unit code the requirements
regarding transmission quality could probably not be
fulfilled.

621.396.65 : 621.396.5 1004

A New V.H.F. Multi-Circuit Radio Telephone System:
Part I.-]. ]. E. Aspin. (G.L.C. Telecommun., 1949,
Vol. 4. No. 2, pp. 62-78.) The possibilities of the applica-
tion of v.h.{. trunk radio svstems are summarized,
the features of v.h.f. propagation are outlined, and
frequency separation is discussed.  The cffect of sites
and aerial heights is explained and figures for attenua-
tion duc to the radio path are quoted. An outline
of design requirements leads to an illustrated description
of equipment of two types: (a) the 6-circuit system,
which handles seven channels of width 4 ke/s; (b) the
12/24-circuit system, which handles 24 such channels.
Power output from terminal and relay transmitters is
20 W or, with an additional amplitier, 100 W, Relav
spacing may be up to 60 miles. Two rows of 4 centre-fed
dipoles, with A/2 dipole spacing and X row spacing, A/4
in front of a wire-mesh screen, form the directional
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acrial array. Part 2 will describe the automatic change
over and fault-signalling svstem associated with the
duplicate equipment at repeater stations.

621.390.65 : 621.396.619.16 1005

Port Elizabeth/Uitenhage Time-Sharing-Modulation
Radio Link.—(Elect. Commun., Dec. 1949, Vol. 26, No. 4,
pp. 269-271.) Illustrated description of equipment
operating on frequencics of 440 Mc/s and 475 Mc/s in
the two directions, with peak power of the pulsed trans-
mitters of 150 W.

621.396.65 : 621.397.5 1006
The London/Birmingham Television Radio-Relay Link.
D. C. Espley & R. J. Clavton. (G.IX.C. J., Jan. 1950,

Vol. 17, No. 1, pp. 3-10.) An illustrated general descrip-

tion of the present single-channel reversible link. A

more detailed technical account will be given on com-

pletion of the two-way link. See also 471 of February.

621.396.65(494) 1007
Transalpine Communication by Radio Beams.—W.

Gerber.  (Tech. Mitt. schweiz. Telegv.-TelephVerw., 1st

Oct. 1949, Vol. 27, No. 5, pp. 231-235. In French,)

General discussion, with suggestions for the develop-

ment of a system linking the regions north and south of

the Alps. See also 546 of 1948 (Gerber & Tank) and 2326

of 19 ja (Klein).

621.306.822 1 621.396.65 + 021.305.44 1008

Noise Level in F.M. Radio Relay Links for Multichannel
Carrier Telephone Systems.—\. van Weel. (Comniun.
News, Oct. 1939, Vol. 10, No. 3, pp. 83-86.) The cffective
signal/noise ratio of radio links is compared theoretically
with that of telephone land lines over the same circuits.
It is possible to get comparable performance for the
radio link only by using highly directive acrials, involving
the use of wavelengths < 30 em. Economic considerations
favour the radio link, since for land lines a repeater is
required every 25 km, whereas for the radio link the
distance is about 45 km.

621.396.933 1009

Modern Aircraft Radio Equipment as Fitted to Con-
vair Liner.—J. H. Gerrand. (Proc. Instn Radio I'ngrs,
Aust., Nov. 1949, Vol. 10, No. 11, pp. 306-310.) 1945
Australian I.R.IZ. Convention paper. The three main
requirements of such equipment arc light weight, re-
liability and ease of servicing, and simplicity of operation.
Various units of the Convair communication and naviga-
tion equipment are described, with emphasis on the way
in which thev meet these requirements.

621.39 1010

Die Systemtheorie der elektrischen Nachrichteniiber-
tragung. (Theory of Electrical Communication Systems)
[Book Review]—K. Kipfmualler. Publishers: S. Hirzel,
Stuttgart, 386 pp. (Wireless Engr, Jan. 1950, Vol. 27,
No. 316, p. 30.) ‘‘ It is a systematic investigation of the
transmission of electrical signals of all kinds under all
possible conditions. 1t deals with telegraphic signals,
speech, amplitude, frequency and pulse modulation, and
all the various types of distortion. The amount of
material in the book is verv impressive aund the treatment
is very thorough and detailed and well illustrated with
numerous diagrams. When any lesser known mathe
matical functions are introduced they are carefully
explained and illustrated with numerical examples and
diagrams. This is certainly a book that can be un-
reservedly recommended to anyone with a knowledge of
German.”

SUBSIDIARY APPARATUS
541.136.2 1 541.133 1011
The Internal Resistance and the Electrolytes of Gal-

vanic Cells.—C. Drotschmann. (Funk 1. Ton, 1949,
Vol. 3, Nos. g/10 & 11/12, pp. 506-524 \ 594-600.)

A.78

0621-526:681.142
Electronics and Experimental
mond. (See 919.)

6271.316.722 1013
Photo-Tube Input Impedance for a Voltage Stabilizer.
. N. Strait & W. \V. Buechner. (Rev. sci. Instruon.,
Nov. 1949, Vol. 20, No. 11, pp. 753-785.) A photocell
under constant illumination 1s used as an input im-
pedance, eliminating the necessity for d.c. amplification
of the error signal, which is applied directly to the control
grid of a pentode, Type 5693, that is used to control
corona leakage current to the h.v. terminal of an e.s.

generator.
621.384.5 1014
Variations in the Characteristics of some Glow-Dis-
charge Voltage-Regulator Tubes. —F. \. Benson, W. ..
Cain & B. D. Clucas. (/. sci. Instriun., Dec. 1949, Vol. 26,
No. 12, pp. 399-401.}) " The variations in the charac-
teristics of two commercial types of glow-discharge
voltage-regulator tube have been studied in detail
experimentally.  The results of short- and long-term
tests to determine voltage drift, together with measure
ments of temperature coetficient, are presented. The
properties of tubes run with the cathode potential posi-
tive with respect to the anode are discussed.”

1012
Mathematics.—Ray-

6271.300.69 1015
Telescopic Mountings in Electronic Equipment.-
C. H. Davis. (Flectronic Ingne, Jan. 1050, Vol. 22, No.
263, pp. 27-31.) -\ description 1s given of ditterent

methods of mounting chassis on roller hearings or pivots,
for easv withdrawal from racks or other equipment and
for convenience in servicing. ‘The use of tlexible cable
harness ensures perinanent circuit connections in both
open and closed positions.  Plug and socket connections
are used if the equipment is to be “dead ” in the open
position.

TELEVISION AND PHOTOTELEGRAPHY

621.397.5 1016

1029-Line Television.—W. Dillenburger.  (Flcktron
Wiss. Tech., Jan. 1950, Vol. 4, No. 1, pp. 1—10.) The
suitability of different scanning methods for high
definition pictures is discussed and their efficiency
considered. Tests made with a 1o2g-line image dissector
tube indicate that this line number is too high and that
the phvsical limit for scanning tubes is too closcly
approached. The cost of transmitters and receivers
is considered. The proposcd 623-line svstem for German
television seems a good choice, guarantecing satisfactory
picture quality and being economical.

621.397.5 1 621.396.05 1017

The London/Birmingham Television Radio-Relay Link.
—Espley & Clayton. (See 1006.)
621.397.62

Technique and Developments of
Television Receivers. P. Mandel.
1950, Vol. 29, No. 274, pp. 45-46.) Paper presented at
the 1949 International Television Congress, Milan.
An examination of problems of technique and economy.
The technical aspects discussed are: aerials and h.f.
feeders; h.f. amplification and frequency-changing;
i.f. amplifiers and detection; electron beam deflection and
image distortion. The relative cost of high- and low-
definition receivers is considered and the importance
of the standardization of components is stressed.

6021.397.7

Extending Television.—(Wireless World, Jan. 1930,
Vol. 56, No. 1, pp. 14-15.) Brief description of Sutton
Coldfield television station, which operates at 61.7 Mc/s,
with a power of 35 k\W, and is the second of a chain of
1o stations which are planned for extending the service
to 809% of the population of Great Britain by 1954.

1018
High-Definition
(Onde élect., Jan.

1019

WIRELESS [INGINEER, APRIL 1950



TRANSMISSION
621.39.001.11 1020
Analytical Signals with Limited Spectrum: Part 1.

J. Ville. (Cdbles & Transmission, Paris, Jan. 1950,
Vol. 4, No. 1, pp. 9-23.) The properties of signals
whose spectra lie within a given [requency band are
studied mathematicallv. Such signals are completely
defined by their values at instants in arithmetical
progression with a sufficiently small common difference.
The extension of this result to analvtical signals permits
the study of circuits whose indicial admittance is distri-
buted in time. This enables the relation between the
bandwidth and the quantity of information carried by
the signal to be determined.

621.306.612.1.029.64 1021

A New Transmitter for Ultra-Short Damped Waves.—
J. Le Bot. (]. Phys. Radium, Mav 1947, Vol. 8 No. 3,
PP- 142-145.) Description of a Hertzian doublet type
of oscillator of simple construction. Two tungsten or
platinum wires, of diameter 1 mm and length 4.5 mm,
are arranged as a A/2 doublet with a gap of some hund-
redths of a millimetre which has a micrometer adjust-
ment. The doublet is immersed in a mineral oil and fed
through fine resistance wires connected through a high
resistance to an 8-10-kV a.c. supply. At breakdown
the spark discharge carbonizes the oil to form an effective
short circuit for the h.[. oscillation generated. The
resistive component of the impedance of the doublet
being very small, a damped wave-train is radiated at
each succeeding half-cvele. The apparatus functions for
several hours without adjustment. Radiated power is of
the order of 10-20 mW and wavelength about 4.4 cm.
Some experiments with c¢m waves are described, using
this transmitter coupled to a short waveguide and horn
radiator.

621.390.615 : 621.396.619.13 102
Reactance-Tube Modulation of Phase-Shift Oscillators.
‘F. R. Dennis « IE. P. Felch. (Bell Syst. tech. J., Oct.

1949, Vol. 28, No. 4, pp. 601-607.) A basic circuit is
described and the design of suitable oscillators for a range
of frequencies from a.f. to u.h.f. is discussed. The phase-
shift networks are conveniently of the RC, LC, and
transmission-line types for the lower, medium and
higher frequencies respectively. Typical circuits and
performance curves are given.

621.396.619.13 1023

Calculation of the Bandwidth of a Sinusoidal Trans-
mission with Sinusoidal F.M.—L. Robin. (4nn. Té'-
commun., Jan. 1949, Vol. 4, No. 1, pp. 19—26.) The band-
width necessary to satisfy the requirements fixed at the
Atlantic City Convention is determined for any value
of the modulation index. The treatment invalves Besscl
functions of the first kind and a series formed by the
squares of these functions. It is found necessary to
introduce an asymptotic development of Besscl functions
for neighbouring values of their index and argument.
The results of the calculations are shown on four graphs.
Two of these give the ratio of f.m. bandwidth to a.m.
bandwidth for any value of the modulation index; the
others show the relation between the f.m. bandwidth
and the frequency swing.

621.396.619.13 1024

Reactance Valves and their Use in Frequency-Modula-
tion Circuits. —A. G. Wrav. (Marconi Instrumentation,
Nov./Dec. 1949, Vol. 2, No. 4, pp. 63 67.) Simple theory
is given of the operation of a tvpical reactance-valve
circuit. This indicates that a valve giving a lincar change
of mutual conductance with linear variation of control-
grid voltage is suitable for usc as a reactor. Experiments
with a variable-y valve showed a reduction in second-
harmonic content but an increase of the third harmonic,
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so that no improvement of the total distortion resulted.
With a * straight * valve the third harmonic is practically
non-existent and by careful adjustment of bias voltage
the second harmonic can also be made negligible for a
particular valve. Bias readjustment will probably be
necessary if the valve is changed for one of the same
tvpe. Using an I:Fg1, ELg1, or EF9g2 valve in the circuit
given, a deviation of 0.5% of the carrier frequency can
be obtained. Much better performance is obtained with a
push-pull circuit, full details of which are given. A
deviation of 2% of the carrier frequency is possible with
this circuit, using EFg1 valves for both reactor and oscil-
lator. Overall envelope distortion is < 19%. The system
has the advantage that random changes due to supply-
voltage fluctuations are cancelled.

621.396.619.23 1025

Study of Rectifier-Type Ring Modulators with regard
to their Application in Terminal Installations for 600- or
960-Channel Coaxial-Cable Links. P. Moll. (Cdbles &
Transmission, Paris, Jan. 1950, Vol. 4, No. 1, pp. 24-46.)
The characteristics of Westinghouse rectifiers 305947
and 28SF and their associated input and output
transformers are studicd at ditferent frequencies between
10 ke/s and 10 Mc/s. Laboratory tests and methods of
measurement of circuit losses and nonlinear distortion
are described. Results are tabulated and shown graphi-
cally. The 30S9A rectifier is well suited for ring-modu-
lator use between 300 c/s and  Mc/s.

VALVES AND THERMIONICS

537.311.33 : 621.315.59

Transistors.—]. A. Becker. (Elect. Fngng, N.Y.
Jan. 1950, Vol. 69, No. 1, pp. 58 -64.) Discussion of
recent advances in the theory, circuit performance and
potential applications of transistors, hased on the
following papers presented at the 1949 A.1.E.E. Summer
Meeting:

Theory of Transistor Action.—W. Shockley.

Equivalent Circuits for Transistor Action and Noise.

‘R. M. Ryder.
The Possible Significance of Transistors in the Power
Field.—J. A. Hutcheson.
See also 240 of Januarv.

1026

621.383.4 : 534.862.4 1027

Lead-Sulfide Photoconductive Cells in Sound Re-
producers. —R. W. Lee. (/. Soc. Mot. Pict. Ingrs,
Dec. 1949, Vol. 53, No. 6, pp. 6091-703. Discussion,
pp. 703-706.) Results are given of measurements of
sensitivity or signal output for a wide range of conditions
in a standard 16-mm sound projector, using silver, silver-
sulphide, dye-image, and iron-toned sound tracks. The
effect of the colour temperature of the exciter lamp on
frequency response and signal output is also discussed.

621.384.5 1028
Variations in the Characteristics of some Glow-Dis-

charge Voltage-Regulator Tubes.—Beuson, Cain &
Clucas. (See 1014.)
621.385 : 621.318.572 1029

Switching Valves.—W. Kleen. (Elektron Wiss. Tech.,
Jan. 1950, Vol. 4, No. 1, pp. 11-16.) The principle of
operation, application and development of the gas-filled
transmit-receive switch.

621.385 : 621.396.621 1030

Modern Receiving Valves: Miniature Valves.—R.
Suart. (Fadio frang., Jan. 1950, No. 1, pp. 3-8.) An
illustrated description of their development and of
methods of manufacture. Operating characteristics
compare favourably with those of the corresponding
normal and acorn types of valve. Some 40 types of
miniature valve are classified.

A.y9



621.385 : 621.396.621 1031

The Sensitivity of Receiving Valves.—Rothe. (Sec 986.)
621.385.029.63/.64 © 537.525.92 1032
Increasing Space-Charge Waves.— Pierce. (See 874.)
621.396.615.029.63 1033

On a Particular Characteristic of Disk-Seal Valves
2040 and 2043.—L. Liot. (Radio frang.. Feb. 1950,
No. 2, pp. 9-13.) The physical construction of these
valves allows them to he used as reentrant-cavity
oscillators for the frequency range 1600--2 400 NMc/s.
Maximum output power using a Tyvpe—2C40 valve on
2 000 Mc/s is 200 mW, falling to 70 m\V at the liniting
frequencies. A scale diagram is given showing the
construction adop*ted.

621.396.615.142 1034

On the Theory of Velocity-Modulation Transit-Time
Valves: Part 2.— H. Doring.  (Avch. elekt. Uberlvagung,
Nov. 1949, Vol. 3, No. 8, pp. 293—300.) The gencral
reflex tvpe of valve is investigated. Behind the infinitelv
short alternating field is located the feld-free drift
space @, and a uniform retarding tield Bg of finite
length. This arrangement is comparable with the two-
tield, two-circuit valve with fixed reaction, so that
discrete oscillation regions appear when the static
transit-time angle is varied. \When @ > Og the oscil-
lation regions correspond to those of the Heil generator
with antiphase alternating fields. When @, << Op the
motion in the retarding field is predominant and the
oscillation regions coincide with the damping regions
of the Heil generator. For equal transit-time angle
in the drift space and retarding field (@, — @), only
slight density modulation occurs and the elficiency of
the gencrator tends to zero. Two arrangements giving
the greatest conversion cfficiency are described. The
first uses an electrical double laver for the retarding
field (@p — o). In this case, oscillation regions and
efficiency are identical with those of the Heil generator.
Maximum efficiency of 26% occurs in the second region
with § — 0.5 and 6, 2.37. In the second arrange-
ment @, — o and the maximum cfficiency of 25.5%
occurs in the first region with @y — 1.557 and § — o.5.
Fxact calculations are made for the frst and sixth
regions. Approximate formulae may be derived for
the maximum efficiency in the higher oscillation regions.
Part 1: 2175 of 1944.

621.390.822 1035
Spontaneous Fluctuations in Double-Cathode Valves.
R. Firth. (Wireless I:ugr, Jan. 1950, Vol. 27, No. 316,
p. 33) Reply to comment by Knol & Diemer {791
of March) on Farth's theory (2418 and 2419 of 1948).

See also 1247 of 1949 (MacDonald).

©21.396.822 1036

Hum in A.C. Valves.—Z. Imre. (Electronic Engng,
Jan. 1950, Vol. 22, No. 263, p. 33}. See also 916 of 1949,
where the author’s name should be as above.

621.38 1037

Fundamental Electronics and Vacuum Tubes. [Book
Review]—A. E. Albert. Publishers: Macmillan &
Co., 2nd edn, 1947, 499 pp., $6.00. (Proc. Insi. Radio
Engrs, W. & E. Nov. 1949, Vol. 37, No. 11, pp.
1304-1305.) Intended ‘‘for use in courses in electronics
required of all electrical engineering students. The
treatment is largely non-mathematical.” The first edition
was noted in 2783 of 1939.

621.385 1¢38
International Radio Tube Encyclopedia. [BBook
Review)]—B. R. Babani (Ed.). Dublishers: Bernards

1.td, London, 410 pp., 42s. (Wireless Engr, Dec. 1949,
Vol. 26, No. 315, p. 412.) Gives the characteristics

A 8o

and base connections of 15000 British, \merican and
European valves, classified according totvpe and arranged
in alphabetical and numerical order.

621.385 . 1039

Les Tubes Electroniques et leurs Applications: Tome 1
— Principes généraux. Book Review|—H. Bark-
hausen. Publishers: Dunod, Paris, 228 pp. (Radio

tech. Dig., Edn franc., Dec. 1949, Vol. 3, No. 6, pp.
377-378.) 2nd I'rench edition, being a translation by
C. Poitrat of the 3th German edition. “ This book,
like the carlier edition, will be of great value to radio
engineers and technicians.” Further volumes will deal
with amplifiers (vol. 2), self-excitation and feedback
(vol. 3), and rectifiers and reccivers (vol. 4).

MISCELLANEOUS

06.004 : 021.390 1040
Amateur Exhibition.—(Wireless World, Jan. 1950,
Vol. 56, No. 1, pp. 12-13.}) Brief descriptions of some
ol the exhibits at the 3rd annual show of the Radio

Society of Great Britain.

530.T2 1041

Albert Einstein on His Seventieth Birthday.—R. A.
Millikan. (Rev. mod. Phvs., July 1949, Vol. 21, No. 3,
PP- 343-345.) A short appreciation of Linstein and his
worlk.

The rest of this number (pp. 345-540) contains 37
papers on various aspects of the theory of relativity.
Each of the authors would wish to express his debt to
Einstein, but editorial arrangements made it necessarv
for such expressions to be voiced only by R. A. Millikan,
1. de Broglie, M. von Laue and P. Frank.

621.3: 371.3 1042
Philosophy of the Teaching of Electricity. —L. Bouthil-
lon. (Bull. Soc. fran¢. Flect., Nov. 1939, Vol. 9, No. 98
pp. 619 640.)
621.385 1043
Birth Centenary of Ambrose Fleming. —J. T. Mac-
Gregor-Morris. (Flectronic Engng, Dec. 1949, Vol. 21,
No. 262, pp. 442-447 & Jan. 1950, Vol. 22, No. 263,
PpP- 22-26.) A review of Fleming’s life and work, with
particular reference to the scquence of events leading
to his invention of the thermionic valve and to its use
for radio reception.

621.306.029.64 1044

Some Experimental Demonstrations with Electro-
magnetic Centimetre Waves.—I. Meyer & H. Severin
(Z. Phvs., 30th Aug. 1949, Vol. 126, Nos. 7/g, pp. 711
720.) Description of simple experiments in an auditorium
of Goéttingen University during the course of a lecture
on ' Physical Fundamentals of High-I'requency Tech-
nique”’. A 10-cm tone-modulated magnetron was used
as transmitter.

621.396.97 : 061.3 1045

Proceedings of the Broadcast Engineers Conference,
May 23-25, 1949.—DM. A. Honnell (Ed.). (Georgia Inst.
Technol. State Engng fxp. Station Circular, Atlania,
Oct. 1949, Vol. 9, No. 8, 82 pp.) lssential substance
of 14 papers read at the conference.

43-3 = 2 = 4 621.3 1046

Technical Dictionary: Vol. 2, German-English-French.
[Book Review]—H. Thali. Publishers: H. Thali & Co.,
Hitzkirch, Switzerland, 1948, 311 pp., 35s. (Electronic
Engng, Nov. 1949, Vol. 21, No. 2671, p. 437.) A 24 000-
word dictionary concerned mainly with clectrical engin-
eering, radio, television and telecommunications. It
includes also the most important terms of acoustics,
illumination, mathematics, materials, optics, hcating,
etc. Vol. 1, English-German-French, was noted in
906 of 1948.

»
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Scientific Periodicals.

PAC
A
Acousties and Audio Frequencies . . . o 81
Aerials and Transmission Lines .. . ]2
Circuits and Circuit Elements . : 4
General Physics . . . . . 87
Geophysical and Extraterrestrial Phenomena . ]7
Location and Aids to Navigation .. . 89
Materials and Subsidiary Techniques i . 89
Mathematics . . .. .. . . . 90
Measurements and Test Gear 2 o . 0
Other Applications of Radio and Electronies 9l
Propagation of Waves 1 . 1 ) 92
Reception . . . . . 94
Stations and Communication Systems ) a5
Subsidiary Apparatus .. . : 95
Television and Phototelegraphy .. : 96
Transmission. . . . .. . . 97
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ACOUSTICS AND AUDIO FREQUENCIES
16534 1047

References to Contemporary Papers on Acoustics.
A. Taber Jones. (/. acoust. Soc. Amer., Jan. 19so,

Vol. 22, No. 1, pp. 66 70) Continnation of 521 of
March.
534 10613 1048

Subject Matter of the Acoustics Conference organized
by the Acoustics Commission of the Academy of Sciences,
U.S.S.R., Moscow, 26th February-1st March, 1949.
(Bull. Acad. Sci. U.R.S.S., sér. phys., Nov.'Dec. 1949,
Vol. 13, No. 0, pp. 631-717. Tn Russian.) Report of
22 papers on various acoustical subjects presented at
the conference.  Many ol the papers review Russian
rescarch in architectural acoustics, sound recording
and reproduction, speech analvsis, noise, ctc.

534.131 1049

Acoustical Properties of Anisotropic Materials. -
W. J. Price & H. B. Huntington. (]. acoust. Soc.
~Awmer., Jan. 1950, Vol. 22, No. 1, pp. 32-37.) Investi
gation of ADP and KDP single crystals by pulsed
nltrasonic methods. IResults are analvsed

534.231+ 538.566.2 1050
A New Method for Solving the Problem of the Field

of a Point-Radiator in a Multilayer Nonuniform Medium.
Brekhovskikh,  (See 1216.)

534.231 1051

The Sound Field near a Freely Oscillating Piston
Membrane.—J. Meixner & U. Fritze. (Z. angew.
Piys., Dec. 1949, Vol. 1, No. 12, pp. 535-542.) The
results of calculations for several wavelengths, of the
order of magnitude of the membrane diameter, are
presented graphically and compared with the sound
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field of an oscillating piston mmembrane in a rigid wall,
The results are used to investigate the diffraction of a
plane wave incident perpendicularly on a circular disk.
For a wavelength about a third of the disk diameter,
the sound fields of the incident and difiracted waves are
determined, for both sides of the disk, and compared with
approximations {rom Kirchholf's diffraction theory.
Comparison is also made between the sound field of a
freely oscillating membrane and the lines of equal
mtensity behind a circular opening in a perfectly conduc-
ting plane on which a plane c.an, wave is incident
perpendiculariy.

534.20 1052
Variational Principles in Acoustic Diffraction Theory.
H. Levine. ([, acoust. Soc. Amer., Jan. 1gso, Vol.

22, No. 1, pp. 48-55.) *“The diftraction of a plane har-
monic sound wave by an aperture in an infinitely thin
rigid plane screen is ivestigated theoretically.  Varia-
tional principles for the diffracted spherical wave am-
plitude at large distances {rom the aperture are derived
[n the first of these, the stationarv property is exhibited
for the class of functions comprising the normal deriva
tive of the aperture velocity potentials, whose distri-
butions are governed by a gencrally insolvable integral
equation. The second mvolves functions which charac-
terize the discontinuity in velocity potentials at the
screen  (or their deviation from infinite screen dis-
tributtons), and are specitied by another integral equa
tion. A comparison of the two variational principles
is given, which indicates that their over-all agreement,
following use of approximate functions, is a measure of
the accuracy obtained. The plane wave transmission
cross section of the aperture is related to the imaginary
part of the diffracted amplitude in the direction of
incidence and 1s cast in stationary forms. Particular
attention is given to the low and high frequency behavior
of the various torms of cross section, including comparison
with Kirchhoft theory predictions.”

534.20 1053

The Diffraction of Sound by Rigid Disks and Rigid
Square Plates.—I°. M. Wiener. (/. wcoust. Soc. Amer.,
Jan. 1950, Voi. 22, No. 1, p. 47.) Correction to 3000
of 1949.

334.321.9 : 534.14 1054

Generation and Analysis of Ultrasonic Noise. -S. C.
Ghose. (Natuve, Lond., 14th Jan. 1950, Vol. 163,
No. 4185, pp. 66-67.) A brief description of apparatus
used in the stndy of ultrasonic noise from turbo-jet
engines.  Special microphones and calibrating genera-
tors operating at frequencies up to 100 ke/s are des-
cribed, and some details are given of a siren gencrator
of ultrasonic noise of high intensity.

534.321.9 1 534.2 (26.03) 1055
Transmission of 24-ke/s Underwater Sound from a

Deep Source.—M. J. Sheehv. (/. acoust. Soc. Amer.,
Jan. 1950, Vol. 22, No. . pp. 24 28.) Iixperimental
mcthods are described.  Preliminary results indicate

that (@) the attennation decreases with depth as both
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transmitter and hvdrophone are lowered from 150 to
1 000 ft, (i) the average attenuation below 300 ft s
about 6 db per 1000 vd, (¢) the magnitude of the ampli-
tude Huctuations of the directlv transmitted signals
increases roughly as the square root of the range, [rom
about 10°, at 100 vd to 439% at 3000 vd, (d) surface-
reflected signals show greater fluctuations than the direct
signals.

534-341-9° 534373 1056

Ultrasonic Absorption in Liquids.—G. W. lazzard.
(J. acoust. Soc. Awmer., Jan. 1950, Vol. 22, No. 1, pp.
29-32.) An experimental study of the etfect of mole-
cular symmetry on absorption.

534-373 ° 534.6 1057
Attenuation in a Rectangular Slotted Tube of (1,0)
Transverse Acoustic Waves.—H. I£. Hartig & R. F.
Lambert. (J. acoust. Soc. Amer., Jan. 1950, Vol. 22,
No. 1, pp- 42-47.) Details are given of a pickup device
for measuring the s.w.r. of transverse waves. Results
for the frequency range 2 400-4 200 ¢ s are discussed.

534-6 1 621.395.6 1058

An Artificial Mouth for Acoustic Tests. -I>. Chavasse.
{C. R. Acad. Sci., Paris, 30th Jan. 1930, Vol 230,
No. 5, pp- 130—438.) Description ol an artificial head
which when used with an artifcial voice (3404 of 1947)
produces sounds which can with advantage replace
the human voice in many tests ol communication
equipment.

534-6714534.83 1059

The Objective Measurement of Noise: its Possibilities
and Limitations.—1>. Baron. (Ann. Télécommun., Oct.
1949, Vol. 4, No. 10, pp. 330-340.) A critical examina-
tion of varicus methods of measurement of noise inten-
sity and a discussion of the merits of proposed methods
based on the spectral distribution of energy.

5346124 1060

A Method for the Absolute Calibration of Sound
Receivers by the Reciprocity Method.— M. V. IKazantseva.
(C. R. Acad. Sci. U.R.S.S., irth Dec. 1947, Vol. 38,
Na. 8, pp. 1649-1651.  In Russian.) Usually the abso-
lute calibration of sound receivers is carried out in a
free field and in chambers small in comparison with the
sound wavelength. A method using a tube not shorter
than half the sound wavelength is consudered.

534-014  534.154 1061

A Crystal Pick-Up for Measuring Ultrasonic Wave
Velocity and Dispersion in Solid Rods. — . F. Bakanow-
ski & R. B. Lindsav. (/. acoust. Soc. Amer., Jan. 1950,
Vol. 22, No. 1, pp. 14-16.) A description of a pickup
which has been successfully applied to determine the
internodal distances in a solid metal rod vibrating in
resonance with the applied oscillator [requency.  Ac-
curacy is similar to that obtainable by the powder
method; the pickup can be applied to cases for which
that methed is unsuitable.

534-04 1068

Reciprocity Pressure Response Formula which in-
clades the Effect of the Chamber Load on the Motion
of the Transducer Diaphragms.—M. S. Hawlev. (/.
acoust. Soc. Awer., Jan. 1950, Vol. 22, No. 1, pp. 3058,

334-751534.792 1063

The Masking of Pure Tones and of Speech by White
Noise.— ). 12, Hawkins, Jr, & S. 8. Stevens. (], acoust.
Soc. Amer., Jan. 1950, Vol. 22, No. 1, pp. 6-13.) The
results of a study of monaural masking at cight sensa
tion lcvels in the range 20 go db.

534-77L 1064

The Watch, as an Apparatus for Measuring Acuteness
of Hearing. P. Chavasse, k. Caussé & R. Lehmann.
{Ann.. Télécomnun., Dec. 1949, Vol. 4, No. 12, pp.

A82

413-324.) The ticking of a watch is submitted to
spectral analysis and its sound intensity and the prin
cipal components of the spectrum are considered.
Different methods of noise measurement are compared.
v watch afiords a ready means for rapid measurements
of hearing acuity; the physiological deductions which
can be made from such measurements are discussed.

534.771 HLE

A Method of Calculating Hearing Loss for Speech from
an Audiogram.—H. Fletcher. (/. acoust. Soc. Awmer.
Jan. 1950, Vol. 22, No. 1, pp. 1-5.)

534.83/.84 : 061.3 1066
Symposium on Noise, London, 14th-19th July 1948.
P. Chavasse. (Ann. Téléconunun., Nov. 1949, Vol

4, No. 11, pp. 377-382) General comment on and

review of the proceedings. 34 of the papers presented

are listed with authors’ namwes. 20 of these are sum
marized. They concern architectural acoustics; noise
in aircraft, ships, and public halls; noise analysis; loud-
ness measurement etc.  See also 2115 of 1949 (Beranek).

534.85 :621.396.645 1067
Phonograph Reproduction: Part 1. —McProud. (See

1117.)

621.395.01 1068

On the Application of Negative Feedback to Electro-
acoustic Systems.——P. Chavasse & P. Poincelot. (C. R
lcad. Sci., Paris, 6th Feb. 1950, Vol. 230, No. 6, pp.
529-530.) The response curve of a reversible clectro-
dynamic microphone was improved by the application
of up to 32 db negative teedback.

621.395.623.7 1069

Duo-Cone Loud Speaker. -}{. T°. Olson, J. Preston
& D. H. Cunningham. (RCA Rev., Dec. 1949. Vol. 10,
No. 4, pp. 490-503.) Full account ol modificarions of
an earlicr model which were noted in 17 of january.

621.396.645.37 : 621.395.623.7 1 621.3.018.8 1070
Output Impedance Control. -T. Roddam. (Wreless
World, Feb. 1950, Vol. 50, No. 2, pp. 45>49.) A\ method

is described for varving the damping of a loudspeaker
without alteration of the output level.  Negative voltage
feedback is used to keep the amplifier gain constant
while the output impedance is varied by positive cur
rent feedback.

621.395.623.7+ 534.55 1071

Sound Reproduction. |Book Review|—G. A. Briggs.
Publishers :  \Wharfedale Wireless Works, Bradford,
England and British Industrics Corporation, 315
Broadwav, New York 7, 1949, 143 pp., $2.95. ([lec
tromes, I'eb. 1950, Vol. 23, No. 2, pp. 230-237.) * The

book consists of two major parts : Part I Loudspeakers;
Part 1I: Records. The part on loudspeakers extends
the discussion of the previous book, ' Loudspeakers:
The Why and How of Good Reproduction’ (3333 of
1948) . . . The part on records survevs recording tech-
niques and characteristics and discusses the varous
ills the art is heir to, such as tracking crror, surface
noise and motor rumble. The most interesting feature
of the book from the reviewer's viewpoint is the series
of photomicrographs, taken by C. L. Watts, of needles
and grooves. The 200 < pictures show the cttects of
wear after various numbers of plavings with different
tvpes of needles.  They provide an excellent objective
argument lor using as hard a material for the tip of a
pickup ncedle as possible.

AERIALS AND TRANSMISSION LINES
621.315.212 1072
Theory of the Coaxial Cable: Part 1. -I'. Pollaczck.

(/. Phvs. Radiwmn, July 1947, Vol. 8, No. 7, pp. 215 224.)
By means of the ideas and methods of classical math
ematical phyvsics, making use of Green's functions, in-
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tegral cquations and developments in series, a rigorous
theorv of the coaxial cable in the periodic regime is
established which is directly based on Maxwell's equa-
tions. A particular study is made of that part of the
field which does not undergo exponential attenuation
and which is completely neglected in the clementary
theory of cables based on Kirchhott's cquations.

621.315.212 1073
Statistical Study of Irregularities in Coaxial Cables.
\. Sarti. (Al Frequenza, Oct. 1949, Vol. 18, No. 5,

pp. 195-204.)

621.392.214+021.392.201 1074

Impedance of Resonant Transmission Lines and Wave
Guides. —W. W. Harman. (]. appl. Phvs., Dec. 19409,
Vol. 20, No. 12, pp. 1252-1255.) Universal curves
relating the Q value and the resonance impedance of
capacitively  terminated  transmission-line and wave-
cuide sections are given and discussed. Their use in
the design of cavity resonators and for determining
resonator shunt resistance is considered.

0621.392.20* 1075

The Excitation of a Circular Waveguide by a Ring
Aerial. A, Gaponov-Grekhov & M. Miller.  (Zh. tekh.
Fiz., Nov. 1949, Vol. 19, No. 11, pp. 1260-1270. In
Russian.)

621.392.26% 1076
Waveguide Field Patterns in Evanescent Modes.
\. L. Cullen. (Wireless [Zngr, Oct. 1949, Vol. 26, No.
313, pp- 317 322.) Field patterns in a waveguide at
freqquencies  below  cut-off are calculated, both for a
single evanescent field, and for two oppositely attenuated
("incident’ and ‘reflected’) fields.  Isometric projection
of the surface depicting the electric field in the guide
is found to provide a useful picture of the tield distri-

bution.

621.392.26% 1077

Application of Picard’s Method of Successive Approxi-
mations to the Study of Discontinuities in Waveguides.

T. Kabhan. (C. R Acad. Sci., Paris, 6th Feb. 1950,
Vol. 230, No. 6, pp. 527-529.) A general solution of the
problem of the echo pattern in a waveguide having a
slight nonuniformity.  The solution is given in the form
of an infinite series converging more rapidly the smaller
the nonuniformity,

621.392.26% : 538.566 1078

On the Theory of the Propagation of Electromagnetic
Waves in Tubes with Abruptly Varying Cross-Sections.

G. V. Kisunko. (C. R. 4cad. Sci. U.R.S.S., 11th
Dec. 1947, Vol. 58, No. 8, pp. 1053-1656. In Russian)
A mathematical investigation of the propagation ot
c.m. waves, without reflection, through joints between
two waveguides or through a combination of clements
such as «aphragms, transformers and other similar
devices,

021.392.26% - 621.315.611 1079
An Investigation of Dielectric Rod as Wave Guide.
C. H. Chandler. (]. appl. Phvs., Dec. 1949, Vol. 20,

No.o 12, pp. 1188 1192.)  An experimental investigation

mdicates that the guiding ctfect is retained even when

the rod is only a fraction of a wavelength in diameter,

The greater part of the guided energy is then outside the

dicleetric, so that a verv-low-loss waveguide results.

Measurements at a wavelength of 1.25 em  indicate

attennations down to 0.004 db;m in polvstyrene rod and

show good agreement with theoretical predictions.

A resonator using a dielectric-rod waveguide 15 de

scribed; this has a maximum O of about 53 ovo.

621.392.26% 1 K21.315.611 1080

Attenuation in a Dielectric Circular Rod.—\V. ).
Elsasser. (/. appl. Phys.. Dec. 1949, Vol. 20, No. 12,

Wikrecrzss ErsiNneer, May 1930

pp. 1193-1196.} Analvsis is given of the non-radiating
modes propagated along a cvlindrical dielectric rod,
with discussion of dielectric loss.  The attenuation for
the three lowest modes in a rod of polvstvrene is com-
puted; the results agree with the values found experi-
mentally by Chandler (1079 above).

621.392.5 : 621.392.261 1081

Microwave Directional Couplers.—S. Freedman. (lladio
& Televis. News, Radio-Electronic lingng Supplement,
Feb. 1950. Vol. 14, No. 2, pp. 11-13..25) An illus-
trated description of various types of waveguide coup-
ling and their use in microwave measureinents.

621.390.67 1082

The Concept of an Angular Spectrum of Plane Waves,
and its Relation to that of Polar Diagram and Aperture
Distribution. —H. G. Booker & P. C. Clemmow. (Proc.
Tusin elect. Engrs, Part 111, Jan. 1950, Vol. 97, No. 43
pp. 117} \ critical examination is made of the
somewhat loose and incomplete statement that a polar
diagram 1s the Fourier transform of an aperture dis-
tribution. By aperture distribution 1t is necessary to
understand, in the two-dimensional case, distribution
across the aperture of the component along the aperture
plane of the clectromagnetic ficld in the plane of pro
pagation. Iurthermore, the concept of the polar dia-
gram has to be replaced by that of an angular spectrum,
except in the common case when the aperture may be
considered more or less limited in width, and the tield
is being evaluated at a point whose distance trom the
aperture s large compared with the width of the aperture
(and the wavelength)., Ifor example, it is convenient
for some purposes to regard the problem of diffraction
of a plane wave bv a semi-infinite plane screen, with
a straight edge, as a problem about an aperture dis-
tribution in the planc of the screen.  This is a case for
which the concept of a polar diagram is not in genceral
applicable, and has to be replaced by that of an angular
spectrum.  The ficld at all points in front of a plane
aperturc of any distribution may be regarded as arising
from an aggregate of plane waves travelling in various
directions. The amplitude and phase of the waves, as
a function of their direction of travel, constitutes an
angular spectrum, and this anzular spectrum, appro-
priately expressed, is, without approximation, the
Fourier transform ot the aperture distribution.  If the
aperture distribution is of such a naturc that the concepr
of the polar diagram is applicable at sutficiently great
distances, then the polar diagram is equal to the angular
spectrum.  But the angular spectrum is a concept that
1s always applicable, whereas the polar diagram is one
that is liable to be invalid (for example, in the Sommer-
feld theory of propagation over a plane, imperfectly
retlecting earth).’

621.390.67 1083
Constructing Helical Antennas.— k. D. Smith. (//ec
tronies, I'eb. rgso, Vol. 23, No. 2, pp. 72-75.) Construc-

tion details are given for several helical aerials suitable
for the 435-Mc/s amateur band and for citizens' radio
on 4635 Mcs. A simple impedance-matching unit for
coaxial-cable feeder is also described.

1084
General Principles and
S. Colombo.

021.396.067 1 530.1
Electromagnetic Similitude:
Application to the Study of the Aerial.

(Ann. Télécommun., Nov. 1949, Vol 4. No. 11, pp.

370-370)

621.396.67 : 621.397.62 1085
Trends in TV Receiver Antenna Design. . Kamen.

(TV Engng, N.Y., Jan. 1950, Vol. 1, No. 1, pp. 8 11.)
A\ critical analysis, with illustrations, of eight types ol
aerial particularly suitable for vision and sound reception
in the U.S AL



621.390.671 1086

Gain of Aerial Systems.—D. A. Bell. (Wireless Lngr,
Nov. 1949, Vol. 26, No. 314, p. 380.) Correction to 3057
of 1949.

021.306.671 1087
Impedance/Frequency Characteristics of Some Slot
Aerials.— . W. Crompton. (Proc. Insin elect. Engrs,
Part 111, Jan. 1950, Vol. 97, No. 45, Pp- 39-44.) Measure-
ments were made by the earth-plane method, using a
coaxial standing-wave indicator, ol the input impedance
near halt-wave resonance of (a) simple centre-fed slot
aerials of varions widths, (1) two dumb-bell slot acrials,
an end-fire slot aerial, over the frequency range
130370 Mc's.

621.366.677 1088

The Design of Metallic Delay Dielectrics.—]. Brown.
Proc. Instn elect. Fngrs, Part III, Jan. 1950, Vol. 97,
No. 45, pr. 45 48.) A theory of metallic delay di-
clectrics, which is more accurate than existing ones and
is based on an analogy with shunt-loaded transmission
lines, has heen developed for the simplest case, when the
delav medium consists of an array of infinitely long con-
dncting strips.  Formulac have heen obtained for the
refractive index, impedance and cut-off wavelength of
such a medium, and the more important results are
presented graphically. A procedure for designing such
diclectrics to have a desired refractive index is outlined,
and some limitations in the use of metallic delay lenses
are pointed out.”

021.390.67 1089

Radio Aerials. Book Review —E. 3. Moullin.
Publishers: Oxford University Press, London, 514 pp.,
50s.  (Mireless World, Feb. 1930, Vol. 56, No. 2, p. 70.)
“The first section of the book is theoretical. The Lorentz
vector and scalar retarded potential functions are first
established and  then applied to specific problems.
These include the ficlds due to filaments, the effect of
flat-shect and V-shaped reflectors, and problems relating
to eylinders immersed in clectromagnetic fields.

Some hypothetical problems are solved rigorously,
isually in terms of  Bessel functions, and practical
problems are considered as approximations—usually
very close ones ~to the hvpothetical cases. The power
gain of tvpical arrays with various current distributions
is calculated, and methods of suppressing the side-lobes
discussed. .\ short section is devoted to the isolated
aerial.

The vemaining one-third of the book describes experi-
mental procedure, and the results of measurements
made on some of the aerials described in the first section.
Results for Vo oaerials are given in great detail, and
include the radiation patterns for various V angles and
sizes of sheet.”

Attention is drawn to manv practical design con-
siderations, such as the permissible tolerance on reflector
shape, the use of netting and rods instead of continuous
sheet, and similar problems.  The treatment is mainiy
mathematical >’ and the book ‘“ will therefore appeal
more to the acrial specialist or post-graduate student”.
It ** will be found valuable not only as a book of reference
on the types of aerial covered, but also for the clear and
logical development of the general theory'.

CIRCUITS AND CIRCUIT ELEMENTS

621.318.572 1090
Direct-Reading Electronic Timer.—R. R. Freas.
RCA Rev.. Dec. 1949, Vol. 10, No. 4, pp. 554—566.)

“The application of resistance-coupled multivibrators

to binary and decade counter chains is described, with

suggestions for improved stahilitv. Several independent

A.84

counts may be selected and registered on counter dials
from one continuously operating clectronic counter with
the coincidence indicator circuits shown. The clectronic
counter mav be automaticallv reset to zero or anv

advance count with the reset circuit presented.”” Applica-
tions to loran receivers are mentioned.
621.318.572 : 621.317.755.087 1091

A Beam-Switching Circuit.— R. Milne.  (Flectroni
Ewngng, Feb. 1950, Vol. 22, No. 204, pp. 54-50.) A
trigger circuit with particular application to the record-
ing of transient effects. The beam of a c.r.o. is switched
on for a single sweep of the timebase.

621.318.572 1 [621.385.3: 621.315.59 1092

Counter Circuits using Transistors.—— . FEberhard,
R. O. Endres & R. I’. Moore. (RC.A4 Rev., Dec. 1949,
Vol. 10, No. 4, pp. 459-476.) A flip-Hop circuit using
two transistors is compared with the Eccles-Jordan
circuit and its use in a decade counter is described. A
{lin-Aop circuit usinz a single transistor is analysed and
stability limits with respect to load resistance and
transistor parameters are indicated; practical com-
ponent values are given for this circuit, which can be
operated up to 500 ke/s. Transistor relaxation oscillators
have been synchronized in a frequency divider which
converts from 100 kefs to 25 c¢/s and operates from a
45-V supply, from which it takes 675 mW. Present
transistors are unstable with time and temperature and
differ widely in characteristics and hence cannot vet be
used for reliable counting.

621.392.4 1093
Constant-Phase-Shift Networks. —\V. Saraga. (M e
less Engr, Nov. 1949, Vol. 26, No. 314, p. 380.) Comment

on 307% of 1949 (Rowlands).

021.392.43 1094

Theoretical Limitations on the Broadband Matching of
Arbitrary Impedances.—R. M. Fano. (/. I'ranklin Inst.,
Jan. 1950, Vol. 249, No. 1, pp. 57 83.) Technical Report
No. 41, Massachusetts Institute of Technology, Rescarch
Laboratory of Electronics.

©21.392.43 1095

Impadance Matching using a Special Type of Expo-
nential Line.—\. Niutta. (Posle Ielecomunicazion:,
Aug. 1949, Vol. 17, No. 8, pp. 417-423.) For matching
low-impedance lines to aerials with high imput imped-
ance. Formulae are derived from which the dimensions
of a suitable y-wire exponential line can be calculated
This line is inserted between half-section high-pass
filters. Measurements show that the impedance remains
satisfactorily uniform over the frequency range 4-24 Mc's.
A numerical example illustrates the method.

621.392.5 1096

The Solution of Linear-Network Problems by the
Method of Nodal Equations. M. Soldi. (A4lfa Frequenza,
Oct. 1949, Vol. 18, No. 5, pp. 2r3-231.) The practical
advantages of the method are illustrated.  Suitable
equivalent networks are shown for valves, transformers
and, in particular, the ideal transformer,

621.392.5 1097

Contribution to the Theory of Networks.— M. Prudhon
& . M. Prache. (dnn. Téléconmun., Jaun. 1948, Vol. 3,
No. 1, pp. 24-30.) Relations are established between
the impedances of the various branches and the co-
efticients of the link and nodal equations. Formulae
are then derived from which the nodal equations may be
simply obtained when the parts of the network are
connccted by mutual-impedance coupling.  Simple
applications of the formulac to a transiormer and to a
valve are given.
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621.392.5.018.1 : 621.396.615 1098

The Effect of Valve Impedance on Phase-Shift Oscil-
lators.—R. Townsend. (/:lectronic ngng, March 1950,
Vol. 22, No. 205, pp. 116-1i7.) Comment on 840 of
Aprnil. Curves are given for the frequency and attenua-
tion constants in 3-section and 4-section RC networks
and also CR networks.

621.3y2.52 1099
Dissipative Band-Pass Filters.—1. Juster. ([Radio
prof., Paris, Jan. 1950, Vol. 19, No. 180, pp. 28-30.)
Formulae are given for practical application of the
methods of design given by Dishal (3360 of 19409).

621.392.52

Filters: Part 2. Cathode Ray".
Teb. 1950, Vol. 56, No. 2, pp. 61-65.)
properties of filters,
matics.  Part 1

1100
(Wireless World,
Discussion of the
using the simplest possible mathe-
578 of March.

621.392.53 1 021.3.0I5.3 1101

The Exact Solution for Transient Distortion in Net-
works. —-D. C. Espley. ([iectronic f2ngng, March rgso,
Vol. 22, No. 205, pp. 82-87.) Paper presented at the
1948 Television Congress, Paris.  Summary noted in
052 of 1949. A rigorous and systematic method ol
distortion correction in electrical networks.  The dis-
torting svstem is represented by a hvpothketical simu-
lating network defined entirelv in terms of input and
output waveforms. The input waveform is considered
as @ pulse with an energy content appropriate to the
expected frequency range of the transmissien path, and
the output wavetorm as the desired signal appearing
after the nominal propagation time and followed by a
finite serics of echoes defined by amplitude, time and
sigcn.  The correction network is derived by inversion
from the distortion simulating nctwork and the passage
ol the distorted output current through it will produce
across its terminals a voltage of the original undistorted
form.

621.396.611.1.015.3: 621.3.012 1102

Detuned Resonant Circuits.—H. Liger. (Wireless
Lngr, Nov. 1949, Vol. 26, No. 314, pp. 360-364.) A
method of calculating or graphically tracing the
transients in such circuits is shown in connection with
a simple memory rule. The application of the method
to similar mechanical and supersonic problems is con-
sidered. The real response of resonant circuits when
using p.m. or any other kind of shock excitation (such
as static), the change of time constant due to detuning,
aund the signal/noise ratio are considered.

621.396.611.3 : 517.2/.3 1103

Time-Constant Selection in the Application of RC
Differentiating and Integrating Circuits.—R. ]. Jeffries.
(Instrusments, Dec. 1049, Vol. 22, No. 12, p. 1106.)
The performance of the basic circuit for both operations
is presented graphically in terms of M (the product of
R in ohms, C in farads and / in c¢/s) and the phase
characteristic. The useful operating ranges ol the
circuit are found for values of M less than about 0.0t
for differentiation and greater than about 3.0 for integra-
tion. Numerical examples are given.

621.390.611.4 1104

On the Characteristics of Electromagnetic Resonant
Cavities formed by Two Concentric Spheres.—]. Broc.
(C. K. Acad. Sci., Paris, gth Jan. 1950, Vol. 230, No. 2,
pp. 198 -199.) For resonance on a fixed wavelength in
the magnetic mode, the outer radius (R,) of such a
cavity is greater than that of a completely hollow
sphere resonant on the same wavelength, and as the
ratio s(= R;/R,) approaches unity, R, >o. For the
electric mode, R, is less than the radius of the equivalent
hollow sphere and approaches a finite limit, not zero,
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as the ratio s tends to unity. Calculated values ot
Ry, and O for A 10 c¢m are tabulated for values of
ranging from o to 1.

621.390.611.4 1105

On the Variation of the Natural Frequency of Cavity
Resonators formed by Concentric Spheres, for Small
Displacements of the Inner Sphere.—]. Broc. (C. R.
Acad. Sci., Paris, t6th Jan. 1950, Vol. 230, No. 3,
pp. 285-286.) For the H,;;; mode, a displacement ¢
produces a reduction 4f of the natural frequency fy
such that 4f/f, 2(e Rg)2/(1 — s%)?, where s = It 'R,
and IY, and R, are the radii of the inner and outer spheres
respectivelv.  For larger displacements (¢ R, -oor)
the approximations used in the derivation of this expres
sion do not hold. See also 1105 above.

621.396.6015 1106
Operating Conditions for Cathode-Coupled Flip-Fiops.
D. W. Thomasson: J. D. Storer. (/. Brit. Tnstn Rad:
[ngrs, Jan. 1950, Vol 10, No. 1, pp. 12-14.) Comment
of 3083 of 1949 (Storer) and Storer's reply. The con
ditions for oscillation and the ctfects of using different

component values arc discussed.

621.396.615: 621.396.011.271 1107
A High-Stability Quartz Oscillator.——M. [ndjoudjian.
(Onde élect., Feb. 1950, Vol. 29, No. 275, pp. 76-78.)
The oscillator is Dbasically a 2-stage amplifier with
negative feedback. A Y-cut 100-ke's crystal vibrating
longitudinally couples the anode circnit of the sccond
valve to the grid of the first valve. In this grid circuit
is a thermistor indirectly heated by the feedback current
from the output transformer sccondary; its resistance
varies in value from 50 kQ when cold to 500 € during
normal working. Variations of oscillation amplitude
and of supply voltages produce negligible phase change.
The short-period stability during a vear's test was
< 0.5 10~7 aud the monthly drift of the order of
1 to~7. The tests included deliberate valve changing
and stoppages. The method of frequency checking i
described.
621.306.615.14 : 621.385.18 1108
Plasma Oscillator.—G. Wehner. (/. appl. Phys.,
Jan. 1950, Vol. 21, No. 1, pp. 62-063.) R.{. oscillations
are found to occur in low-pressure arc-discharge tubes
in which a repeller electrode is inserted in the electron
beam between the grid and anode.  The resonant circuits
are formed by thin oscillation layers inside the plasma.
The oscillations arc¢ of well-defined frequency, tunable
between 1 kMc/s and 4 kMc/s by changing the anode
voltage and current.  They occur in different modes;
a relation is given between beam velocity, frequency
and mode number for a tvpical tube construction.

621.390.615.14.029.63 1109

New U.H.F. Oscillator.. D. H. Preist. (/dlectronics,
Feb. 1950, Vol. 23, No. 2, pp. 120 .. 1062.)  Advantages
claimed for this circuit, which largely resembles  a

grounded-grid amplifier, are that a wide range of adjust-
ment of phase and amplitude of the fecdback is available,
adjustments are simple to make, and power-handling
capacity is high. Satisfactory results are obtained at
frequencies from below 100 Mc s to over 2kMc's at
power levels up to many kilowatts.

621.396.615.17 1110

Asymmetrical Multivibrators.—R. Ieinberg. (Wire-
less Fmgr, Oct. 1949, Vol. 26, No. 313, pp. 325 330.)
“ The frequency and the wavelorm of oscillation of an
asymmetrical multivibrator with pentodes can bhe
computed with the help of simple formulac provided
the circuit is so designed that one of the two anode
voltages is of rectangular or near-rectangular shape
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when the multivibrator is in the steady state of oper-
ation. The waveform of the other anode voltage may
be rectangular or triangular and mav be varied within
a fairly wide range without interfering with the [re-
quency of oscillation. The frequency of oscillation may
be altered without disturbing the wavetorm by changing
the capacitance values but kecping their ratio constant.
Predicted frequencies and wavelorms are verified by
experiment.”’

621.396.015.17 1111

The Miiler Circuit as a Low-Speed Precision Inte-
grator. 1. A. D. Lewis. (Electronic ngng, Feb. 1950,
Vol. 22, No. 264, pp. 60 -08)) Errors caused by drifts,
by nonlincarity in time (assuming all the circuit ele-
ments to be linear) and by the operation of resetting
between cycles ol integration, are considered in some
detail. The analysis includes the effects of stray capaci-
tance in the circuit and 1s, theretore, also applicable to
high-speed integrators.

621.396.615.17: 621.317.755 1112

A Self-Adjusting Time-Base Circuit.—H. Asher.
(Llectronic Lngng, Feb. 1950, Vol. 22, No. 2064, pp. 01
05.) A tvpe of timebase in which the only frequency
control is a range switch which sclects one of three wide
frequency ranges. Inside these ranges, the frequency
of the timebase will be rigidlv locked to that of the
signal, and at the same time the amplitude of the time-
base sweep voltage will remain constant.

621.396.015.13.029.64 1113
Microwave Frequency Dividers.—H. Lyons. (/.
appl. Phys., Jan. 1950, Vol. 21, No. 1, pp. 59 60.)
Methods of division for frequencies up to 20kMc's or
more are of importance for applications such as atomic
clocks. A regenerative-modulator tyvpe of circuit dividing
from 9.3 kMc's to 3.1 kMc/s is described: tests show that
the output is one-third of the input frequency to an
accuracy within one part in 1019 This circuit uses
klvstron multiplier and amplifiers, and the amplifiers
are needed to work only at the output frequency and
not at the higher input frequency. .\ modified circuit is
proposed in which the regenerative-modulator divider
is provided with a second regenerative channel and thus
provides its own input. A suggested arrangement for
an atomic oscilator and clock 1s described.  Suitable
equipment for this method. using the ammonia line at
24 kMc s, is being investigated, but alternatively a
convenient line at about g kMc/s could be used.

021.390.645 1114

Stagger-Tuned Low-Pass Amplifiers.—W. . Thom-
son. (Wirveless I'mgr, Nov. 1949, Vol. 20, No. 314, pp.
357-359.) The method of design of band-pass amplifiers
by stagger-tuning, in its wider sense, mayv be simply
extended to low-pass amplifiers to specifyv the frequency
response. The determination of networks with the
desired frequency response presents a fresh problem.
Suitable networks are given for a multistage low-pass
amplifier with a gain, as a voltage ratio, ot ¢, w,C
per stage, a bandwidth ol w, 27 ¢'s, or slightlvy more,
and a reasonably flat pass-band; ¢, is the mutnal
conductance of the valves used, wo the nominal band-
width and € the interstage capacitance.

0621.396.645 1115

The Cathode-Follower Output Stage. —12. M. Mitchell.
(Audio Engng, N.Y. Feb. 1950, Vol. 34, No. 2, pp.
12-13..32.) Advantages and disadvantages are dis-
cussed.

621.390.645 1116
On the Input and Output Admittances of Amplifiers.
L. Nallese. (Alta Frequenza, Oct. 1949, Vol. 18, No. 3,
pp. 205 212} The input and output admittances of
lincar amplifiers can be represented by means of networks
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consisting of the passive quadripole equivalent circuit
with the addition of appropriate scries or parallel
elements the admittances of which are functions of the
amplification factor. The consideration of such networks
gives a clear picture of the working of the amplifier

621.396.645 : 534.85 1117

Phonograph Reproduction: Part 1.—C. G. McProud.
(Audio Engng, N.Y., Feb. 1950, Vol. 34, No. 2, pp.
24..31.) Discussion of the design of a control unit tor
use with the musician’s amplificr (70 of January).
Needle scratch 13 effectively reduced.
621.396.045.029.3 1118

Push-Pull A.F. Amplifiers.— K. R. Sturley. (Wireless
Engr, Oct. 1949, Vol. 26, No. 313, pp. 33%-343.)
“ Problems of the position of the composite load line
and the construction of the valve load curves for classes
A, B and C audio-frequency push-pull amphfiers are
discussed and it is shown that B. J. Thompson’s original
work on class-B amplifiers with matched valves can be
extended to cover ail classes of push-pull amplification
under matched or unmatched conditions. Deductions
regarding composite and valve-load curves as a result
ol voltage and current measurements are confirmed by
photographs of valve-load curves obtained on the screen
of a cathode-ray tubce.”

621.306.045.020.3 1119
Study of a High-Quality Voltage Amplifier.—J. Mey.
(Ann. Téléconmun., Nov. 1949, Vol. 4, No. 11, pp.
353-384.) Description of a 3-stage audio amplifier, with
circuit diagram and performance figures. It has low
distortion and background noisc, high and lincar gain,
and satisfactory stabilitv with normal supplyv-voltage
variations.
621.396.645.029.4 .52 : 621.396.822 1120
Selective Amplification at Low Frequencies.— L. de
Queiroz Orsini.  (Onde élect., Feb. 1950, Vol. 29, No.
275, pp. 91-102.) For parts 1 and 2 sce 596 of March.
Part 3 describes the apparatus, method and results of
measurement of flicker etfect. The following conclusions
are drawn: (a) the current due to shot effect in saturated
diodes is well represented by Maclarlane’s equation
(1087 of 19y7); () at Li. tungsten filaments are much
better than oxide-coated hlaments: (¢) the presence of
space charge does not atfect the spectral distribution of
noise; (d) the equivalent resistance of the LI noise n
triodes and the noise voltage at the grid are given by
simple formulae and can be calculated approximately
from the values given for certain parameters.

621.396.645.35 1121

A D.C. Amplifier using an Electrometer Valve.— . H.
Peirson. (Llectronic fZngng, Feb. 1930, Vol. 22, No. 204,
pp. 48-53.) Description, wirth circuit details, of a
balanced d.c. amplifier of the bridge type in which the
controls are reduced to the minimum required for zero-
balancing by use of a highly stable power pack. Under
these conditions external temperature variation exerts a
limiting effect upon amplifier stabilitv. The ettect is
minimized by using a new indirectlv-heated double
electrometer valve, Tvpe DIB3MSA, which has a tempera
ture coeficient not greater than o.zmV C, a arid
current of about 3 io U A and g¢nid insulation, when

carcfully cleaned, - 10760)
621.306.045.3 : 621.317.39 1122
A D.C. Amplifier with Cross-Coupled Input. ). N.

Van Scovoe & G. F. Warnke. (Llectronics, Feb. 1950,
Vol. 23, No. 2, pp. 104-107.) A compact unit with cross-
coupled input stage for use with either single-ended or
push-pull circuits. Two amplification stages, with a
cathode-follower output and feedback amplifier, provide
an output of 310 V peak-to-peak to feed a c.r. tube,
Gain is variable 1n 20 steps of 2 db from a maximum of
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50000, Input impedance is 100 MQ and frequency
response extends from zero to 6o ke/s.  \ preamplifier
has a maximum usable gain ol about 250 000.

621.306.645.371 1123

Negative-Feedback Amplifiers.—C. 1. Brockelsby.
(Wiveless Lngr, Nov. 1949, Vol. 26, No. 314, p. 380.)
Reply to comment by McLeod (3111 of 1949) on 2768
of 1949.

021.396.09 1124

New Radio Components in the World Market. M.
Alixant.  (Radio tech. Dig, Edu framg., Fcb. 1950,
Vol. 4, No. 1, pp. 3 41.) New cdition of 2770 of 1949
and including, in addition, resistors, potentiometers,
RC subassemblies, and materials. Most of the novelties
brought out since the last Paris Salon de la Piece
détachée are noted.

GENERAL PHYSICS

530 081 +621.3.081 1125
The Introduction of the Giorgi System of Units.
H. Koénig, M. Krondl & M. Landolt. (Teck. Mut.
schweiz. Telegr.-TelephVerw., 1st Dec. 1949, Vol 27,
No. 6, pp. 257-278. In French and German.) A general
discussion of the system and its practical application.
Tables are included giving the corresponding values of
all the principal clectrical quantities in the c¢.g.s. c.m.
and e.s. svstems and in the Giorgi system, with conver-

sion factors.

530.1 : 621.396.067 1126

Electromagnetic Similitude: General Principles and
Application to the Study of the Aerial. -S. Colombo.
(Ann. Télécommion., Nov. 1949, Vol. 4, No. 11, pp. 370
376.)

537.212 1127

Effect of an Arbitrary Field on a Sphereorona Circular
Cylinder. 1°. Durand. (C. R. .lcad. Sci., Puris, g9th
jan. 1950, Vol. 230, No. 2, pp. 188 -190.) A solution
of the laplace equation which is constant over the con-
ductor. \nalogous solutions [or a dielectric sphere or
cylinder are obtained.

537:533 1128

Production and Application of Directional Electron
Beams.--\. \. Rusterholz. (Bull. schweiz. clektvotech.
Ver., 4th Feb. 1950, Vol 41, No. 3, pp. 05-77. In German,
with Freneh summary.) The development of high-power
electron guns is principally a question of design. The
cfficiency of such svstems is limited by certain factors,
of which the eHect of space charge i1s of major importance.
\pproximate methods of investigating the eitect of
these factors are exanmued. The best solution of the
problem at present appears to be that proposed by
Pierce (1419 and 4275 ol 1940}, which greatlv simplifies
calculation. As an example, the design of the clectron
injector for a betatron is considered.

538,114 1129
Physical Theory of Ferromagnetic Domains. C.
Kittel. (Rev. mod. Phvs., Oct. 1949, Yol. 21, No. g4,

pp. 541-583.) Survev of domain theory and of the
crucial experiments rclating 1o it. The interpretation of
coercive lorce, reversible permeability, hysteresis and
the Barkhausen ctiect 15 outlined in terms of domains.
The theoretical analysis of domain energy is discussed
and expressions are given for the exchange, magneto
crystalline, magnetoclastic and magnetostatic  energy
components. The properties of the Blach wall, across
which the spin direction in adjacent domains reverses,
are reviewed. Various domain structures are considered
theoretically and compared with experimental data
derived from magnetic powder pattern technique in
which a thin liquid laver containing a colloidal suspension
of a fine ferromagncetic powder is applied to the surface
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of the sample. The single domain behaviour of smali
particles is described; the dependence of initial per-
meability and coercive force on nonuniformities of the
material is outlined.

538.566 1130

The Symmetrical Excitation of an Infinitely Long
Dielectric Cylinder.. B. 7. Katsenelenbaunr.  (Zh.
tekh. Fiz., Oct. 1949, Vol. 19, No. 10, pp. 1168 YE8K.
In Russian.) A mathematical investigation of the e.m.
oscillations due to cxcitation of the cylinder by an
elementary dipole mounted on the axis.

538.560 1131

The Asymmetrical Oscillations of an Infinitely Long
Dielectric Cylinder. -B. Z. Katsenclenbauny  (Zk.
tekh. [z, Oct. 1949, Vol. 19, No. 10, pp. 1182-(IQX.
In Russian) A mathematical investigation of free
and forced e.m. oscillations due to excitation by an
elementary dipole.

538.500 1132

On the Focusing of a Wave. -J. Ortusi & J. C. Simon.
(C. R. Acad. Sci., Paris, 6th Feb. 1950, Vol. 230, No. 6,
pp. 52t 523) The conditions under which tocusing
occurs are discussed. The focusing obtained bw phase
disptacement at surfaces with circular holes 1s contrasted
with optical focusing by means of lenses. Iixperunents
with 8-cm waves are brieflyv described.

539 1133
On the Asymptotic Distribution of Eigenvalues.
1. S. de Wet & F. Mandl. (Proc. roy. Soc. A, 2znd Feb.
1950, Vol. 200, No. 1003, pp. 572-5%0.) \pplication of
the methods of Courant & Hilbert leads very simply to a
proof that the asymptotic distribution of the cigenvalues
of the one-dimensional Schrédinger equation is given by
the W.IK.13. formula. Analogous formulae are also found

for the 2z- and 3-dimensional equations.

GEOPHYSICAL AND EXTRATERRESTRIAL
PHENOMENA

523.7 1134
A Tentative Model of the Sun.—k. H. Woodward.
(] geophys. Res., Dec. 1949, Vol. 54, No. 4, pp- 387 396.)

523.72 1135

Investigations of Solar Radiation by the Brazil Ex-
pedition of the Academy of Sciences of the U.S.S.R. for
Observing the Solar Eclipse of 20th May 1947.S. .
IKhavkin & B. M. Chikhachev. (C. R. 4cad. Sci. U.R.S.S.,
215t Dec. 1937, Vol 58, No. 9. pp. 1923-1926. In
Russian.) \ report on ohservations made in a ship off
the Brazilian coast. The results are plotted and dis-
cussed; they show (a) that the yumimum r.f, radiation
intensity of the eclipsed sun is about 40% of that when
the sun is not cclipsed, (b) that the variation of the
intensity is displaced with regard to the geometrical
eclipse. It is concluded that the observed r.f. radiation
is generated in the upper lavers of the sun’s atmosphere
not covered by the moon’s shadow, and that the radia-
tion intensity is uot uniformly distributed over the
surface of the radiating sphere.

523.72 : 621.396.31 1136
Solar Noise and Ionospheric Fading. Smith-Rose.

(See 1228.)

523.740 1137
On the Mathematical Characteristics of Sunspot-

Variations. .\. F. Cook. (/. geophvs, Res., Dec. 1949,

Vol. 54, No. 4, pp. 347 -354.) New relations among the
monthly relative numbers and their maxima and
minima are applied to Stewart & Panofsky’s formula
to compute o new family of curves. See also 3433 of
1939 (Stewart & Eggleston).
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523.7461949.07/.09” 1138

Provisional Sunspot-Numbers for July to September,
1949.—M. Waldmeicr. (]. geophys. Res., Dec. 1949,
Vol. 54, No. 4, p. 398.)

538.12 1 521.15 1139

The Fundamental Relation between the Magnetic
Moment and the Structure of Rotating Celestial Bodies.
H. P. Berlage. (Natwre, Lond., 11th Feb. 1950, Vol. 1653,
No. 4189, pp. 242—-243.) Simple derivation of Blackett’s
formula, assuming that celestial bodies possess a nucleus
from which free clectrons migrate into the outer shell
more easily than positive ions.

550.38'1949.04/.00" 1140

International Data on Magnetic Disturbances, Second
Quarter, 1949.— . Bartels & J. Veldkamp. (/. geophys.
Res., Dec. 1949, Vol. 54, No. 4, pp. 399-400.)

550.38 “1949.07/.09" 1141
Cheltenham [Maryland] Three-Hour Range Indices K

for July to September, 1949.—R. R. Bodle. (J. geophys.
Res., Dec. 1949, Vol. 54, No. 4, p. 308.)
550.384 1142

Sudden Commencements in Geomagnetism: their
Dependence on Local Time and Geomagnetic Longitude.—
V. C. A. Ferraro & W. C. Parkinson. (Nature, Lond.,

11th IFeb. 1950, Vol. 165, No. 4189, pp. 243-244.)

Preliminary analyvsis of data from six observatories.

550.385'°1949.04 /.09 » 1143
Principal Magnetic Storms [April -Sept. 1949].-

(/. geophvs. Res.,, Dec. 1949, Vol. 354, No. 4, pp. 401
102.)

5571.508.1 1 551.504.11 1144
A Radiosonde Method for Potential-Gradient Measure-
ments in the Atmosphere.—I(reielsheimer. (Sce 1204.)

551.510.535 1145

Ionosphere Review: 1949.— 1. W. Benuinglon. (Wire-
less World, Feb. 1950, Vol. 56, No. 2, pp. 53--56.) Sunspot
cycle and s.w. propagation survey, with forecast for 1950.

551.510.535 1148

The Problem of the Ionospheric Regions.-—). Nicolet.
(J. geophys. Res., Dec. 19,49, Vol. 54, No. 4, pp. 373-381.
In French, with English summarv.) The dissociation
and ionization processes in tlie upper atmosphere due
to solar radiation are discussed. Assumptions are made
as to the scale height and molccular density at different
heights and the most likely processes assigned to cach
layer. Molecular and atomic oxygen are the main sources
of ions in the E and I'; regions respectively. In the F,
region atomic nitrogen and oxvgen are both important
and their relative concentrations are deduced. The
conditions under which molccular nitrogen is important
are discussed.

551.510.535 1147

On Investigations of the Fp Layer of the Ionosphere
during the Total Solar Eclipse of 20th May, 1947.—
Ya.L.Al'pert. (C. R. Acad. Sci. U.R.S.S., 215t Dec. 1947,
Vol. 58, No. 9, pp. 1919-1922. In Russian.) Using pulse
equipment previously described (2003 of 1947), observa-
tions of the 1% laver of the ionosphere were carried out
in Brazil from 17th to 24th Mav inclusive. Measurements
of the effective height of the layer were made at a fre-
quency of g.5 Mc/s. In addition, measurements were
made at various times at frequencies from 5 to 15 Mc/s.
The results obtained are plotted and discussed. One of
the conclusions reached is that in addition to variations
in the lonization, a considerable expansion of the layer
took place during the eclipse. It is considered that
measurements of critical frequencies only are not suffi-
cient for studying the properties of the laver. See also
2893 of 1946.
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551.510.535 1148
Nocturnal Ionization in the Fp Ionospheric Region.
N. C. Gerson. (Rer. mod. Phys., Oct. 1949, Vol. 21,
No. 4, pp. 606-024.) The structure and composition
of the earth’s atmosphere to a height of 300 km are
reviewed and also the photochemical and photoioniza
tion processes which occur in sunlight. Whercas the
Chapman 1model accounts well for the E region and
roughly for the F; region, it is not relevant to the F,
region. A studv ol the various oxygen and nitrogen
reactions shows that the F, region should dissipate
during darkness at a greater rate than is observed;
consideration is given to possible non-solar sources
of ionization and of these onlv meteoric bombardment
is likely to be significant. [Fxamination of the vertical,
horizontal and turbulent transportation of ions suggests
that these mayv be important in maintaining the nocturnal

lon concentration in the F. laver.

551.510.535 1149

The Distribution of Atomic and Molecular Oxygen
in the Upper Atmosphere.—K. Penndorf. (Phys. Rev.,
15th Teb. 1950, Vol. 77, No. 4, pp. 561-562.)

551.510.535 1150

Electron Diftusion in the Ionosphere.—IX. Seeliger.
(Anm. Phys.. Lpz.. 1st Aung. 10948, Vol. 3, pp. 297-304.)
Discussion of innosphere structure and the layer theorv.
The lack of sufficient reliable observations prevents
definite conclusions being drawn.

55I1.510.535 1151
Stratification of the Fq-Layer of the Ionosphere over
Singapore.—Hon Yung Sen. (/. geophys. Res., Dec. 1949,
Vol. 54, No. 4, pp. 303-306.) Mecasurements during
January and Februaryv, 1946, indicated that the Fo
layer was dailv stratitied into three discrete lavers
during the davlight hours. Typical davtime #’/f and
diurnal-variation curves are reproduced.

551.510.535 1152

Analysis of Virtual-Height/Frequency Records. —U. C.
Guha. (]. geophys. Res., Dec. 1949, Vol. 54, No. 4,
pPp. 355-362.) For a Chapman layer an approximate
expression is derived for virtual height 4’ at frequency f
as a function of f/f,, wherc f, is the critical frequency.
The fit is very close both for the theorctical Chapman
distribution and also for experimental 2’/f curves for the
Fp region with and without a retarding E region. The
extension to non-Chapman distributions is discussed.

351.510.535 : 551.506.2 1153
Ionosphere and Weather.- —£. Gherzi. (Nutwre, Lond.,
7th Jan. 1950, Vol. 165, No. 4184, p. 38.) Discussion

of weather forecasting based on a correlation, as yet
unexplained, between the usual ionosphere echoes and
the movement of polar, maritime and equatorial air
masses. Sec also 2771 of 1947.

551.510.535 : 621.396.11

Calculation of the Absorption Decrement for a Para-
bolic Ionospheric Layer in the case of Oblique Incidence.

. Argence & K. Rawer. (C. . Acad. Sci., Pavis,
2nd Jan. 1950, Vol. 230, No. 1, pp. 64-70.) A treatment
of the problem by geometrical optics to derive a final
expression for the case of reflection. See also 627 of
March.

351.510.535 : 621.396.11 1155

Manifestations of the Sporadic-E Layer on Metre
Waves in 1949, and Observation of a Concomitant Noise.
—Revirieux. (See 1222))

551.510.535 : 621.396.11 1156
Sporadic Ionization at High Latitudes.—]. H. Meek.

(/- geophys. Res., Dec. 1949, Vol. 54, No. 4, pp. 339-345.)
See 725 of March.
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551.510.535 : 621.390.11 1157

Effect of the D-Ionospheric Layer on Very Low Fre-
quency Radio Waves. — W. Pfister. (/. geophyvs. les.
Dec. 1949, Vol. 54. No. 4, pp. 315-337.) Sec 723 of March.

551.510.535 1 621.390.812.3 1158

The Analysis of Observations on Spaced Receivers
of the Fading of Radio Signals. 13riggs, Phillips & Shinn.
(See 1233.)

NAVIGATION

621.396.93 1159
Rotating Aerial for an Automatic Radiogoniometer.
P. Bodez. (Ann. 1élécommun., Oct. 1949, Vol. 4. No. 10,
pp. 311346 Theory and principle of operation of a
svstem comprising three vertical A 4 dipoles asvmimetr:
callv spaced at the corners of a horizontal triangle and
turning together on a vertical axis. A field-strength
pattern with a single sharp minimum is obtained. \n
experimental model operating on 120 Mc's gave satis-
factory results. Sensitivity is about the same as with

Alcock svstems.

LOCATION AND AIDS TO

G21.300.932.1 .2 1160

A New Direct-Reading Loran Indicator for Marine
Service.— 1. 1. Spaulding, Jr, & R. 1. Rod. (RC.T Rev.
Dec. 1949, Vol. 10, No. 4, pp. 367-585.) The pulse rate
ol the receiver-indicator is automarically controlled
bv means of a pulse-phase discriminator and a reactance
valve which correct the frequency of the recciver's
100-ke s crystal oscillator Frequency division from
100 ke s is performed by binary and decade counters
using double-triode trigger gircuits (sce 1090 above):
any one of 2y station pulse rates mav be selected.
\fter matching the pulses on the screen of a 3-mn. c.r.
tube, time-difference readings are directly  displaved
on a tive-digit dial An extra sweep is available for
self-checking the performance and accuracy; the crror
due to signals differing in amplitude by as much as

1059 ¢ 1, with 10-\" maximum peak signal, does not exceed

0.5

621.395.933 1161
Electronic Aids to Air Navigation. -\. A Mck.

({-lccironics, Teb. 1950, Vol 23, No. z, pp. 6671,

Elementary and brief accounts of the principal features
o various navigation aids now in use or about 1o be
used in U.S. civil aircraft.  These include compass
svstems, direction tinders, radio ranges, distance measur-
ing equipment, approach and landing equipment, and
markers.

MATERIALS AND SUBSIDIARY TECHNIQUES

535-37 1162
On the Kinetics of the Luminescence of Sulphide

Phosphors with Several Activators.—M. Schon.  (Aan.

Phvs., Lpz., Tst Aug. 1948, Vol. 3, pp. 333 342.)

535-37 1163
Note on the Width of the Emission Bands of Sulphide

Phosphors.— M. Schon.  (Ann. Phys, Lpz., 1st Aug.
1948, Vol. 3, pp. 343 -344.)
535-37 1164

Effect of Temperature on the Extinction of the Lumin-
escence of Sulphides by Electric Fields.—]. Mattler.
(C. R. Acad. Sci., Paris, 2nd Jan. 1950, Vol. 230, No. 1,
pp-76 77)

537-58 1 539.234 ) 1165

Thermionic Emission of Thin Films of Alkaline Earth
Oxide Deposited by Evaporation. - G. EE. Moore & H. W.
Allison. (Phvs. [Rev., 15th Jan. 1950, Vol. 77, No. 2,
Pp. 246 257.) Monomolecular films of BaO and 5rO on
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tungsten and molvbdenum surfaces are shown to give
thermionic emissions of the samme magnitude as commer-
cial oxide-coated cathodes. The eficct is qualitatively
explained by considering the adsorbed molecules as
oriented dipoles, and the theory is compared with the
semiconductor theory for bulk oxide coatings. Full
experimental details are given.

535221 1166
Saturation Magnetization of Certain Ferrites. L.
Néel. (C. K. dcad. Sci., Paris, gth Jan. 1950, Vol. 230,
No. 2, pp. 190-192.) A study of the difierent affinities
of the divalent M ion in fernites of the tvpe Fe,0O3MO,
from consideration of the energy expended in movement
of the M ion from an octahiedric to a tetrahedric position.
A formula for the magnetic moment at saturation at
absolute zero of the Fe,03MO molecule gives results
in good agreement with experiment for ferrites in which
M s replaced by Mn, Fe, Co, Ni, Cu or Zn. See also 3159
of 1949.
338.221 1167
Spontaneous Magnetization of Ferromagnetic Ferrites
of Spinel Struecture.—I-. W. Gorter. (C. It. Acad. Sct.,
Paris, 9th Jan. 19350, Vol. 230, No. 2, pp. 192-194.)
Experimental results which verify Néel's theory (1166
abaove).

1168

533.221 )
Coercive Field

Magnetization Curves and Energies, ]
and Magnetostriction of a Ferrite of Cobalt | vectolitel.
C. Guillaud, R. Vautier & S. Medvediett. (C. R. Acad.
Sei., Paris, zud Jan. 1950, Vol. 230, No. I, pp- 60-
02)

538.221 1169
On the Decrease of the Thermo-Remanent and Iso-
thermally-Remanent Magnetizations of Fired Earths
by Reheating at Successively Higher Temperatures.-
1. Roquet. (C. . Acad. Nei., DParis, 10th Jan. 1950,
Vol. 230, No. 3, pp. 282-285.) bSec also go2 of April.

538.221 1170
The Molecular-Field Coefficients for Mixed Ferrites
of Nickel and Zine. L. Nécl & P. Brochet. (C. R. Acad.
Sci.. Paris, 16th Jan. 1950, Vol. 230, No. 3, pp. 280-
282.)
538.221 1171
Saturation Magnetization of Mixed Ferrites of Nickel
and Zine. 1. Néel. (C. It. Acad. Sci., Puris, 23rd Jan.
1950, Vol. 230, No. 4, pp- 375 377.) Some experimental
results are interpreted satisfactorily by the author’s
theory (1166 above and 3159 of 1949).

538.221 : 621.318.323.2.042.15 1172
Effective Permeability and Q Factor of Magnetic
Powders. A. Colombani. (C. K. Acad. Sci., Parts, 6th
Feb. 1950, Vol. 230, No. 6, pp. 523 525.) A derivation
of general tormulae.
533.221.029.04 1173
The Properties of Ferromagnetic Compounds at
Centimetre Wavelengths.—J. B. Birks. (Proc. phvs.
Soc., 1st Feb. 1950, Vol. 63, No. 3028, pp. 05-74.)
Measurements of the magnetic and dielectric properties
of y-Fe,0y, FeyO4, Mn/Zn and Ni/Zn ferrites at wave-
lengths in the range 6o-1.23c¢m are described and
discussed.
538.222 1174
Magnetic Properties of Palladium Alloys.—]. Wucher.
(C. k. Acad. Sci., Paris, 1 ith Dec. 1949, Vol. 229, No. 24,
pp. 1309-1310.) Results of measurements of the
paramagnetism ol alloys of d with Cu, Ag, Au, Al Sn,
Pb and Al and comparison with results for Ni alloys.
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539.23 1 537.307.1 1175

The Resistivity of Thin Metallic Films.—R. A. \Weale.
(Proc. phys. Soc., 1st Feb. 1949, Vol. 62, No. 3504,
pp. 135-136.) A formula is derived for the effective
temperature coefficient (x) of resistance of thin films;
this shows that o is zero for a particular thickness of any
given material and that it should be negative for smaller
thicknesses. 1t is to be expected that x will be negative
for comparatively thick films of Bi, in which metal
the mcan free path of the electrons is exceptionally
long. The results of van Itterbeek & de Greve on Ni
films (3305 of 1946) are in good agrecment with the
formula given.

546.287 1 621.315.601 1176
Silicones: Composition; Properties; Applications.
O. Regert-Monod & P. Seguin. (Ann. Télécommun.,
Dec. 1949, Vol. 4, No. 12, pp. 431-440.) A compre-

hensive study of commercial silicones.

546.821 : [537.533 + 620.3.011.2 1177

The Physical Properties of Titanium: Part 1 — Emis-
sivity and Resistivity of the Commercial Metal. —W. C.
Michels & S. Wilford. (J. appl. Phys., Dec. 1949,
Vol. 20, No. 12, pp. 1223-1226))

549.514.50 : 621.924 1178
Mechanical Production of Very Thin Oscillator Plates.-
L. T. Sogn & W. ]J. Howard. (Bur. Stand. [. Res.,
Nov. 1949, Vol. 43, No. 5, pp. 459-464.) The thickness
at which the crystal carrier stretches or buckles is the
limiting factor in conventional apparatus. To produce
quartz oscillator plates thinner than o.0o5 in. (i.e. for
operation above 14 and 20 Mc/s for AT and BT cuts
respectively) the usual lapping methods and machinery
have been moditfied by replacing the conventional top
lapping plate and changing the crvstal carrier corres-
pondingly. The development of different methods is
traced (rom the simple pressure-block method to the
more elaborate forms using automatic truing. The
improved equipment is capable of producing quartz
crystals o.001 in. thick, and equally thin wafers of other
materials. For a shorter account see Radio & Televis.
News, Radio-Electronic Engng Supplement, Feb. 1950,

Vol. 14, No. 2, pp. 7, 30.

620.197 : H21.314.2 1179

Some Mechanical Aspects of Hermetically Sealed
Transformer Technique. —C. Evans. (]J. Bril. Instn
Radio Iingrs, Jan. 1950, Vol. 10, No. 1, pp. 20-36))
A discussion of the problems of sealing oil-filled and
air-filled rransformers, and of practical methods recently
used.

621.319.4 : 620.197.119 1180

Hermetic Sealing of Capacitors.—P. R. Coursey.
(Proc. Instn elect. Iingris, Part I1I, Jan. 1950, Vol. 97,
No. 45, pp. 56-64.) .\ review of the development of
modern types of terminal insulation.

669.15.26 1 666.1.037.5: 621.385.832 1181

The Evaluation of Chromium-Iron Alloys for Metal
Kinescope Cones.—\. S. Rose & |. C. Turnbull. (RCA
Rev., Dec. 1949, Voi. 30, No. 4, pp. 593-599.) Description
ol tests to determine the suitabilitvy of Cr Fe allovs
for sealing to the glasses used in the production of c.r.
tubes with metal cones.

MATHEMATICS

507.432.1 1182

Justification of Heaviside Methods.—]. J. Smith &
P. L. Alger. ([Zlect. Engng, N.Y., Fcb. 1950, Vol. 09,
No. 2, p. 116.) Summary of A.LLE.F. 1939 Summer
Meeting paper. The Schwartz method of representing
a discontinuous function as a distribution in mass-
space gives equations exactly parallel to those obtained
by use of Heaviside’s method.
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681.142 1183
Static Magnetic Storage and Delay Line.—-\n Wang &
Wayv Dong Woo. (/. appl. Phvs.. Jan. 1950, Vol. 21,
No. 1, pp. 49-54.) ' Magnetic cores with a rectangular
hysteresis loop are used in a storage system which
requires no mechanical motion and is permanent. The
binary digit ‘I’ s stored as a positive residual Hux,
and the binary digit ‘o’ as a residual flux in the opposite
direction.  When a negative probing field is apphed to
the core, a large voltage is induced in another winding
if the digit stored has been a ‘17, and very small voltage
if it has been a ‘o’. The induced voltage in the former
case is large enough to magnetize another core of identica!
construction. Binary digits can thus be transferred from
one core into another. DMany cores are arranged In
tandem to form an information delay line. Binary
digits can be advanced along the line step by step.
The present upper limit of the speed of propagation is
about 35000 digits per sccond, and there is no lower
limit.”
681.142 1184
Use of the Relay Digital Computer.—E. G. Andrews &
H. W, Bode. (Ilect. Engng, N.Y., Feb. 1950, Vol. g,
No. 2, pp. 158-163.) The machine whose use is described
is the Bell Telephione Laboratories Model V computer.
Control is by perforations on teletvpe tapes. lllustrative
applications include binomial expansions in probabilitv
theory, and the solution of ordinary and partial ditfer-
ential equations. A simple example of coding is given.
Tor efficient operation, problems should be repetitive.

MEASUREMENTS AND TEST GEAR

531.76 1185

On the Use of Crystal Controlled Synchronous Motors
for the Accurate Measurement of Time. -V. E. Hollins-
worth. (Canad. [. Res., Dec. 1949, Vol. 27, Sec. F,
No. 12, pp. 470-478.) .\n illustrated description of an

electronic frequency converter which uses a 1 ke's
supplv controlled hy the 50-kc/s quartz frequency
standard of the Dominion Observatory to derive

sufficient power for operating scveral standard 6o-c's
motors. These are used for driving drum chronographs
and other recorders. Circuit diagrams are given of the
100-c s and the 10-c/s {requency dividers, the 6o0-c's
frequency multiplier, the 60-c/s power amplifier and the
supply unit.

621.317.2.089.0 1186
A Royal Air Force Calibration Centre.——\V. 1. Ward
and the stati of the Measurements Division, T.R.E.

(Proc. Instu clect. Lugrs, Part III, Jan. 1950, Vol. g7,
No. 45, PP. 49-55.) Discussion of the general principles
governing the planning of a centre for maintaining the
calibration of R.AF. radio and radar test cquipment,
and some details of the methods and apparatus used.

621.317.3.020.5/.0 1187
Measurements at Radio Frequencies. G. A. Dav.
(Aust. J. Instrum. Lech., Sept. 1949, Vol. 5, No. 3,
pp. 190-210.) Outline of r.f. mcthods used for the
measurement of various electrical quantities.

021.317.73.029.02/.03 1188

Discontinuities in Concentric-Line Impedance-Measur-
ing Apparatus.—M. H. Oliver.  (Proc. Instn elect. Engss,
Part [11, jan. 1950, Vol. 97, No. 45, pp. 20-38.) Three
methods of investigating such discontinuities are
described: (@) the narrow-band f{requency-variation
method.: (/) the wide-band frequency-variation method;
(c) the reactance-variation method. The last method
has certain advantages.  The ¢Heet of discontinuities on
the measurement of resistance and veactance, ot con-
ductance and susceptance, and of cable characteristics,
is discussed and practical measurement techniques are
suggested.
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621.317.733.083.4 1189

Differential-Amplifier Null Detector. M. Conrad.
(Electronics, Feb. 1950, Vol. 23, No. 2, pp. 96—-97.)
The advantages of this instrument arc reduction in
weight and cost, very high input impedance, guarded
shielding, and adaptability to very low frequencies
where transformers are not advantageous. On the other
hand, it requires balancing and in general it is more
complex than a transformer. When used as a null-
detector for an equal-arm a.c. resistance bridge, the
imstrument will detect an unbalance of less than o.19%,
and the discrimination against common-mode signals is
greater than 7o db.

621.317.77 1190

An Improved Audio-Frequency Phase Meter. -O. L.
Kruse & R. B. Watson. (Audio Engng, N.Y. Feb.
1950, Vol. 34, No. 2, pp. 9-11, 46.) The instrument
described can be used to measure without ambiguity
the phase angle between two sinusoidal signals in the
frequency range 40 c¢/s to 29 kc/s with an error << 2°.
Up to 20 ke/s the error is < 19. An alternative circuit
arrangement overcomes the instability of reading which
normally occurs in a phase meter when the phasc angle
is very near 0 or 360 .

621.317.78.029.65 1191

Discrepancies in the Measurement of Microwave Power
at Wavelengths below 3 cm.—]. Collard, G. R. Nicoll &
A. W. Lines. (Proc. phvs. Soc., 1st March 1950, Vol. 63,
No. 363B, pp. 213-216.) Measurements of 20-mW
power were made at T.R.E. for the wavelength range
7.5 12.5 mm, using (e} a water calorimeter, (b) an
enthrakometer (2020 of 1948), (¢) a thermistor bead.
More accurate comparisons between enthrakometer and
thermistor for a power of 1 mW and wavelength of
9 mm, and between enthrakometer and calorimeter
for a power of 50 mW and the same wavelength, were
consistent with the direct comparison of all three
instruments.  The results obtained with the enthrako-
meter and the calorimeter agreed to within a few per
cent, but the readings given by the thermistor were only
about half those obtained by the other two methods.
Thermistor beads of a particular tyvpe give fairly con-
sistent results, so that it mav be possible to dispense
with individual calibration and apply a simple correction
factor.

021.396 : 621.3.018.4(083.74) 1192
British] Standard-Frequency Transmissions. —(/’.5.
G.1B. Bull, Feb. 19350, Vol. =23, No. 8§ p. 264)

Daily transmissions, arranged by the Department of
Scientific and  Industrial Research, commenced on
st I'ebruaryv 1930 from the . P.O. station at Rugbv on
frequencies of 60 ke's (1029 to 1045 GMT), 5Mcs
(0544 to obrs GMT) and 10 Mce's (0b2¢ to o700 GMT).
The transmitter power in each case is 10 kW, The fre
quencies are maintained within 2 parts in 108 of the
nominal {requencies and are monitored at the National
Physical Laboratory. The transmissions are arranged
in cycles of 15 minutes, cach starting with a r-minute
transmission of the Morse call sign MSFEF, with spoken
announcements; the carrier wave is then modulated at
1000 ¢’s for 5 minutes and is unmodulated for the
remaining 9 minutes. 1-c's pulses will at some future
date be added during the first 5 minutes ol the un-
modulated transmission.  Sce also 34 of 1949.

621.3060.662.029.06 1193

Calibrated Piston Attenuator.—A. C. Gordon-Smith.
(Wireless I-ngr, Oct. 1949, Vol. 26, No. 313, pp. 322-324.)
The attenuator, which operates in the evanescent Hy,
or TE; circular mode, consists ol a pamw of telescopic
brass tubes. ‘* The outer tube has a diameter such that
when filled with air the attenuation is about 7 db per
mm. The inner tube is tilled with polystyrene and acts
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as a non-attenuating waveguide for the H;, mode but
does not transmit other modes. The attenuation per mm
of movement has been measured, alter frequency con-
version, in terms of a standard piston attenuator and
agreement obtained between the measured and theo-
retical values within the limits of experimental accuracy.
It has also been confirmed that the crystal mixer and
its associated circuit is a linear converter at a wave-
length of 6 inm.’

021.397.62.001.4 1194
Measurement of Transient Response of TV Receivers.
J. Van Duvne. (I'V FEugng, N.Y., Jan. 1950, Vol 1,
No. 1, pp. 14-18.) Discussion of the requirements of
measurement cquipment for studying the clectrical
fidelitv of the picture channel, and description of suitable
apparatus. 6o c’s, 2.4 kc/s and 4.5 ke/s are selected

as the repetition rates for the rectangular test signals.

OTHER APPLICATIONS OF RADIO AND ELECTRONICS

531.767 1195

Gas-Flow Speedometer. —G. L. Mellen. (/:lectronucs,
Feb. 1950, Vol. 23, No. 2, pp. 80--81.) Mecasurement of
the transit time of an ion cloud in the gas over a known
distance gives rate of flow without introducing impurities.
Range of speeds is 20400 m.p.h.

534.321.9: 616.36-073 1196

Lupam — an Ultrasonoscope Locator for Medical
Applications.—R. P. McLoughlin & G. N. Guastavino.
(Rev. telegr., Buenos Aives, Sept. 1049, Vol. 38, No. 444,
pPp. 507-5I7, 543.) Basic principles for such units arc
reviewed, and equipment is described in which the
reflection of ultrasonic nulses is applied to locate gall-
stones or other small objects. C.r.o. presentation similar
to 1vpe-A radar displayv is uscd. Calibration methods
are indicated.

538.569.2.047 1 621.38 1197
Dielectric Properties of Some Animal Tissues at Meter
and Centimeter Wave Lengths.—E. R. Laird & K.
Fercuson. (Canad. [. Res., Nov. 1949, Vol. 27, Sec. A
No. 6, pp. 218-230.) Measurements of the diclectric
constant and the absorption cocfficient of ditferent
tissues, using wavelengths of 1.72 m, 9.5 cm and 3.2 cm.
For most of the substances tested the diclectric constant
decreased constderably with increasing [requency; the
absorption, on the other hand, increased largely.

539.16.08 1198
Photomultipliers for Scintillation Counting. G. A.
Morton. (RCA Rev., Dec. 1949, Vol. 1o, No. 4, pp.
525-553.) A review of various commercially available
multipliers and discussion of their characteristics.

530.16.08 1199

A Stabilizer for Proportional Counters. —D. H. Wilkin-
son. (/. sci. Instrum., Feb. 1930, Vol 27, No. 2, pp.
36-38.) The introduction of an a-particle group mto
a counter cnables high precision to be attained over long
periods by deriving control of the voltage applied to the
counter from this group. Theoryv of the method is given
and a suitable circuit is described.

530.16.03 1200
A Portable Geiger Counter.—DM. Michaclis & R, O.
Jenkins. (Ilectionic Emngng, March 1950, Vol 2,

No. 205, pp. 112-115.) Detailed description ot equip-
ment including a standard G.15.C. Tvpe G.M.2 or G.M .y
self-quenching tube and suitable for cither 8-, y-or N-ray
detection.

539.16.08 1201
Temperature Effects in the Spurious Discharge
Mechanism of Parallel-Plate Counters. F. L. Herclord.

(Phys. Rev., 15th Feh. 1950, Vol. 77, No. 4, pp. 559-560.)
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530.16.08 : 549.2171 1202
Effect of Light on a Diamond Conduction Counter.
R. K. Willardson & G. C. Daniclson. (Phys. Rev.,
15th Jan. 1950, Vol. 77, No. 2, pp. 300-30t.) The
accumulation of space charge field resulting {rom the
trapping of charge carricrs reduces the rate of counting.
The effect may be completelv climinated in some
diamonds by irradiation with violet light. After treat-
ment the diamond is in an activated condition and the
counting rate is maintained indefinitely. The effcct is
thus different from the ordinary release of space charge
by red light, which has onlv a temporary effect on the

counting rate.

539.16.08 : 615.849

Geiger-Miiller Tubes in Industrial Radiography.—
0. J. Russell. (Electionic Engng, March 1950, Vol. 22,
No. 205, pp. 94-98.)

1203

551.508.1 | 55I.5Q4.11 1204

A Radiosonde Method for Potential-Gradient Measure-
ments in the Atmosphere.—K. Kreielshcimer. (T/e
New Zealand Science Congress, 1947, pp. 91-98.) Details
ot modifications of the Bureau of Standards radiosonde
3150f 1941) to adapt it for recording potential gradients,

and discussion of results obtained. A preliminary
account was noted in 1955 of 1946 (Wreielsheimer &
Belin)

621.318.572 1205

An Electrical Transient Display System. J. A,
Lyddiard & J. W. Osselton. (]. sci. Tustrum., Feb. 19350,
Vol. 27. No. 2, pp. 38-41.) Description ol apparatus
designed to tacilitate the observation of transients in
networks including iron-cored reactors operated at
50 ¢/s, by providing a succession of identical transients
which can be viewed for anv length of time on the
screen of a c.r.o. Iilectronic methods are used. Switch-
ing cveles arc accurately controlled.  The equipment can
also be used to generate square waves of verv low
frequency.

621.38.001.8 : 578.088.7 1206
An Electronic Stimulator for Biological Research.
V. H. Attree. (. sei. Instvusn., Feb. 1950, Vol. 27, No. 2,
PP 43-47.) Circuit details and operation of a
‘0.005-500-c/s generator with three ontputs simul-
tancously available, one providing exponential pulses,

the other two giving square pulses.

621.38.001.8 : 616-07 1207
Electronic Instruments in Diagnostic Medicine.
H. A. Hughes. (Electronic Iingng, Feb. & March 1950,
Vol. 22, Nos. 264 & 205, pp. 43—47 & 88-93.) Discussion
of equipment for electroencephalography, electrical

stimulation, electrocardiographv, etc.

621.354.6 1208
Phase Focusing in Linear and in Spiral Accelerators.
W. Dillenbach. (Anu. Phys., Lpz., 15t Aug. 1948, Vol. 3,

pp- 89-100.)

621.384.611.1 1209

Betatrons with and without Iron Yoke. A. Bierman
& H. A. Ocle. (Philips tech. Rev., Sept. 1949, Vol. 11,
No. 3, pp. 65-78.) The fundamental principles of the
betatron are outlined, with a description of two recentlv
constructed machines. One, on conventional lines, uses
an irou circuit for the magnetic field, with 500-c/s a.c.
excitation, and accelerates electrons to 5MeV. In the
second apparatus the magnetic field is obtained by means
of coils through which the discharge current from a
battery of capacitors flows. A small iron core weighing
only 5 kgis used. The flux, being obtained from damped
oscillations, at a frequencv of 2 500 c/s, reaches the

A.g2

required intensityv only during the first feav cycles ot each
discharge and thus the output from the apparatus is
pulsed. Electron energies of 9 MeV are obtained.
The practical elimination of iron in this model results
in a very great saving in weight. See also 2015 of 1949
(Bierman).

621.385.833 1210
The Field in an Electron-Optical Immersion Objective.
L. Jacob. (Proc. phvs. Soc., 1st Feb. 1950, Vol. 63,

No. 362B, pp. 7583.)

621.385.833 1211
Electron Optical Mapping of Electromagnetic Fields.
L. Marton & S. H. Lachenbruch. (J. appl. Phys., Dec.
1949, Vol. 20, No. 12, pp. try1-1182.) Sec also 967 of

April.

621.385.833 1212

Fringe Fields of Ferromagnetic Domains. —1.. Marton,
S. H. Lachenbruch, J. A. Simpson & A. Van Bronkhorst.
(/. appl. Phvs., Dec. 1939, Vol. 20, No. 12, p. 1258.)
Photographs showing («) the distorted mesh pattern
due to the fringe field along the edge of a cobalt single
crystal, (b) the pattern obtained with a small BaTiOg
crystal, using the new ‘ shadow’ technique (199 ol Jan
uary), are brietlv discussed.

621.355.833 1213
On the Theory of the Independent Electrostatic Lens
with Three Diaphragms. -T.. Regenstreif. (C. I?. Acad.
Sci., Paris, 14th Dec. 1949, Vol. 229, No. 24, pp. 1311
1313.) TFormulac are derived which give resulls in good
agreement with experiment and permit accurate deter-
mination of the voltage which must be applied to the
central diaphragm to convert the lens into a reflector.

621.385.833 : 669 1214
Metallurgical Applications of the Electron Microscope.
(I-ngineering. Lond., gth & 16th Dec. 1949, Vol 168,
Nos. 4376 & 4377, pp. 625 & 652.) Report of the meeting
organized by the Institute of Metals in November 1949,
with summaries of 13 papers presented and of the
discussions on them. See also Natwure, Lond., 1 1th March

1950, Vol. 165, No. 4193, pPp. 300-393.

621.398 1215

Remote Control by A.F. Discrimination.— 1R. B.
McNeil. (Flectionics, Feb. 1950, Vol. 23, No. 2, pp.
142..150.) The equipment is designed to havea
bandwidth no greater than that used for normal a.m.
cominunications, and consilerably simplified control
equipment. which comprises a tone-modulated trans-
mitter at each master station, and an amplifier-relayv
unit at cach of the relay stations, operating in conjunc-
tion with a receiver and constant-output amplifier.
The modulator unit mav be used for voice modulation
of the transmitter. The equipment operates well through
interfering signals and noise.

PROPAGATION OF WAVES

538.566.2 + 534.231 1216
A New Method for Solving the Problem of the Field of
a Point-Radiator in a Multilayer Nonuniform Medium.
L. M. Brekhovskikh. (Bull. Acad. Sci. U.R.S.S., sér.
“hys., July Aug. 1g49, Vol. 13, No. 4, pp. 409—420.
In Russian.) The theorv of propagation of waves m
multilayer media is important not only for electromag-
netic but also {for sound waves, especiallv when the latter
are propagated in the sea, where ducts may be formed.
In this paper the field due to a point-radiator of either
electromagnetic or sound waves is investigated mathe-
matically. The spherical wave is resolved into a number
of plane waves which are integrated in a complex plane.
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538.560.2 1217

The Reflection of Plane Waves from Multilayer Non-
Uniform Media. L. M. Brekhovskikh. (Zh. teth. Fiz.,
Oct. 1949, Vol. 19, No. 10, pp. 1126-1135. In Russian.)
Mathematical analysis for 1nultilayer media with
arbitrary variation of the parameters. The thcory
proposed is not based on the wave equation but on an
equation of the first order of the reflection coefficient.
Two methods of successive approximations arce indicated
for expressing the reflection coctiicient in the form of
convergent series. An example shows the rate of con-
vergence of thesc serics.

538.500.2 1218

Application of Huyghens’ Principle to Refraction.
Expressions for the Reflected and Refracted Waves.
J. Brodin. (C. R. Acad. Sci., Paris, 2nd Jan. 1950, Vol.
230, No. 1, pp. 67-69.)

621.396.11 : 535.42 1219

On the Diftraction of Radar Waves by a Semi-Infinite
Conducting Screen.—C. \V. Horton & K. B. \Watson.
J.appl. Phvs., Jan. 1950, Vol. 21, No. 1, pp. 10 21
Measurements ol the difiraction patterns of cm waves
at the edge of a semi-infinite copper screen are described.
A receiving horn was revolved about the centre ol the
edge at a radius of 15in. or 30 . and angles of incidence
upon the screen of o and 225 were investigated.
The results are shown as polar diagrams, which agrec
well with theoretical patterns.

021.3906.11: 351.510.535 1220
Ionospheric Cross-Modulation at Oblique Incidence.
L. G. H. Huxley. {Proc. roy. Soc. A, 22nd Feb. 1950,
Vol. 200, No. 1063, pp. 486-511.) Systematic investiga-
tion of ionospheric cross-modulation. nsing selected paiis
of B.B.C. transmitters in special night-time tests.
Fvidence supports the assumption that the scat of
cross-modulation 1s highly locahized in the E region,
In one or two reglons near the lower of the surtaces
of reflection of the wanted and disturbing waves. The
quantitics measured are Gy, (v is the mean clectron
collision frequency and G a constant for the gas at
the seat of cross-modulation) and Ty, the percentage
transferred modnlation depth at * zero’ modulation
frequency.  Nocturnal and scasonal changes in these
uantities are discussed.  An estimate is niade of the
gradients of electron concentration and collision fre-

quency at a height of about 86 km.

021.396.11 : 551.510.535 1221

Discussion of the Ionosphere Reflection Factor.
Scattering of Ground-Wave Energy and its Conversion
into Space-Wave Energy.—C. Glinz. (Tech. Mift.
schweiz. Telegr.-TelephVerw., 1st Dec. 1949, Vol. 27,
No. 6, pp. 279-283. In German.) Methods of calculating
the reflection coefficient are discussed. Vilbig (887 of
1939) considers that a relation exists between this
cocfhcient and ground conductance. It seems that such a
relation can only be apparent. since in the wavelength
range 200-2000 m ionospheric absorpfion cannot be
neglected. From the C.C.I.R. tield-strength curves it
can only be deduced with certainty that the indirect
radiation reaches a maximum for distances of 4oo-
600 km. In the area covered by the direct radiation
of a transmitter, part of the cnergv is scattered by
irregularitics of the ground. Such scattering increases
the ratio of space-wave to ground-wave cnergy, so that
modifications of a transmitting aerial designed to reduce
the ratio do not result in the calculated improvement
in reception. The ground wave undergoes no appreciable
dispersion when propagation is over the sea. This may
partly explain the dependence of the indirect radiation
on the ground conductance.
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621.396.11 : 55I.510.535 1222

Manifestations of the Sporadic-E Layer on Metre
Waves in 1949, and Observation of a Concomitant Noise.
—P. Revirieux. (C. V. 4dcad. Sci., Paris, gth Jan. 19350,
Vol. 230, No. 2, p. 200.) DManifestations were frequent
in June July on 50352 Mc's. 18th June is cited as a
favourable example. After 1700 GMT, a 100-W trans-
mitter at Oslo produced a field strength at Meudon ot
above 100 wV/m on 30.r Mcjs. Other distant stations
were heard. During this time a characteristic notse was
received on 145 Mc s, using a Yagi aerial with 4 horizontal
elements. The noise level was some 5 10 db above that
of the receiver. The direction of the noise source co-
incided with that of the Eg layer causing the long-range
reception on 30 Mc s,

06210.300.10 1 350.510.535 1223

Eftect of the D Ionospheric Layer on Very-Low-
Frequency Radio Waves. V. Phister. (/. geophvs. Res.,
Dec. 1949, Vol. 54, No. 4, pp. 3I5-337.) See 723 of
March.

621.390.11 © 551.510.535 1224

Sporadic Ionization at High Latitudes.—]. 1. Mcek.
(J. geophys. Res., Dec. 1949, Vol. 54. No. 4, pp- 339-345.)
See 725 of March.

©27.396.11 © 351.510.535 1225

Caleulation of the Absorption Decrement for a Para-
bolic Jonospheric Layer in the case of Oblique Incidence.
Argence & Rawer. (See 1154.)

$h21.396.11 : 621.396.81 1226

A Relation between the Sommerfeld Theory of Radio
Propagation over a Flat Earth and the Theory of Diffrac-
tion at a Straight Edge.  H. G. Booker & P. C. Clem
mow. (Proc. Instn elect. Iingrs., Part I1I, Jan. 1950,
Vol. 97, No. 45, pp. 18-27.) The field strength at a point
above an imperfectly reflecting flat earth, due to verti-
cally polarized radiation [rom a line source parallel to
the carth's surface, is considered as that due to reflection
by a perfectly conducting carth added to that duc to the
Zenneck wave diffracted, in the two-dimensional case,
under the image line. For the three-dimensional case,
the diffraction would be through a slot extending down-
wards from the image point. For points well above the
earth’s surface this ditffracted wave is the edge-wave
from the ditfracting edge. The field strength is then the
same as calculated on the ray theory with the ordinary
Fresnel image of the source in the imperfectly conducting
source. For points close to the earth’s surface, the
diffracted wave must be calculated using the Fresnel
integral.  This gives the Sommerfeld formula tor pro-
pagation over a flat carth. The advantages of this

derivation of Sommerfeld’'s formula  in considering
propagation over a land/sea- boundary are brietly
indicated.

621.396.11.029.55 1227

New Observations on the Doppler Effect in the Pro-
pagation of Decametre Radio Waves.—B. Dccaux &
M. Crouzard. (C. R. Acad. Sci., Paris, 12th July 1948,
Vol. 227, No. 2, pp. 116-117.) From observations m
Paris of the standard-frequency transmissions from
Washington on 3, 10, 15 and 20 Mc's from the 12th to
15th April 1948 between 0800 and 2200 GMT, and from
former observations (1725 of 1948), the mean values
of frequency variation during 24 hours are plotted. A\
positive maximum appears during sunrise over the
propagation path; a corresponding frequency minimum
occurs during sunset. The maximum f{requency changes
range from 5 <1078 at 20 Mc/s to 20 <1078 at 5 Mc/s.
Between 1400 and 1500 GMT and at 0200 GMT no varia
tion is observed.
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621.396.81 : 523.72 1228
Solar Noise and Ionospheric Fading.—R. L. Sinith-

Rose. (Nature, Lond., 7th Jan. 1950, Vol. 165, No. 4184,
pPpP- 37-38.) Solar noise measurcments at Slough on
30, 42, 73 and 155 DMc;s, made simultaneously with

tield-strength measurements of signals from South Africa
and Germanv on 18.89 Mc/s and 191 kc's, show that
bursts of noise are frequently accompanied by a fade-out
of the h.f. signal and a marked Huctuation in level of the
L1, signal.

An outstanding example, which occurred on 21st May
1948, 15 discussed in detail;  the variation of the L.f.
signal is characteristic of interference between ground
and ionospherc waves caused by a change in phase and
amplitude of the latter. This can be explained by a
change in the equivalent height of retlection, together
with an increase in the etfective retlection coetficient of
the lonosphere.

621.306.51 : 551.510.535 1229
Field Intensity at the Receiver as a Function of Distance.
P. TLejayv & D. Lepechinsky. (Nature, Lond., 25th Feh.

1950, Vol. 165, No. 4191, pp. 306-307.) .\ graphical

method is described for tinding, from a vertical-incidence

h'f trace, the virtual path followed by a wave retlected

obliquelv from the ionosphere. A reflectrix, or locus of

the reflection point for the virtual ray as the angle of
mcidence 1s varied, can be found by a simple graphical
construction if a plane earth is assumed. For a curved
earth and curved ionosphere a more laborious method,
not described, must be used. From the shape of the
reflectrix the field set up at a distant point on the carth’s
surface can be found. Focusing and interference ctiects
produce a high field, rapidly fluctuating with distance,
just bevond the skip distance, and a high field at the
limiting distance for the tangential ray.

621.396.81 1 551.510.535
‘M-Mode ’ Propagation Possibilities.—D. l.epechinsky.

(Nature, Lond.. 25th Feb. 1950, Vol. 165, No. 4191,

p. 307.) The ionization density of the E laver being

greatest at the subsolar point, a two-hop ray passing

near this point mayv be unable to penetrate the E laver
to reach the ground, and be reflected instead back to the

I laver, with resulting lower ahsorption. Qutstandingly

good reception has been observed on frequencies of

19 Mc/s and 14 Mc/s when this tvpe of propagation had

been predicted.

1230

621.306.81.029.45 1231
Round-the-World Signals at Very Low Frequency.-
J. N. Brown. (/. geophvs. Res., Dec. 1949, Vol. 54, No. 4,
pp. 367-372.) Pulses were radiated from an omni-
directional aerial at Annapolis, Marvland, and were
received on a vertical loop 30 miles away. Transmitter
power was 350 kW and frequency 18 kejs.  In DMarch
1949, the delay time was 0.1373 sec, corresponding to
about 55 hops between an ionosphere layer at a height
ot 65 km and the ground. During an ionospheric storm
the time fell to 0.136 5 sec. The maximum attenuation of
round-the-world signals is about 7o db; near local sunset

it falls to a sharp minimum of about 56 db.

621.396.81.029.58 1232

Study of the Propagation of Decametre Waves by means
of Standard-Frequency Transmissions.—B. Decaux,
M. Barré & G. Bertaux. (C.R. Acad. Sci., Paris, 23rd Jan.
1950, Vol 230, No. 4, pp. 378-380.) A résumé of the
measurements of the frequencies and field strengths at
Bagneux of the transmissions from Washington \W\WV
and Hawaiit WWVH. During breaks in the \WWWVH
transmission, frequency stability of the WWV signal
clearly improved. Permanent recordings were made at
Bagneux of the 15- and 20-Mc/s carriers and of the
440-¢ s modulation. Better reception of WWVH on
15 Mc's, despite greater distance and lower power, was
particularly evident in the earlv morning. Identical

A .94

conclusions can be drawn {rom records obtained on the
s.s. Commandant Charcot during her voyage between
South Africa and Australia, especially in the late after-
noon and at nightfall. Typical records are reproduced.
See also 1227 above and 1725 of 1948 (Decaux).

621.396.812.3 : 551.510.535 1233

The Analysis of Observations on Spaced Receivers of
the Fading of Radio Signals.—B. H. Briggs, G. J. Phillips
& D. H. Shinn. (Proc. phys. Soc., 1st Feb. 1950, Vol. 63,
No. 362B, pp. 106-121.) The fading of a radio wave once
reflected from an irregular ionosphere is discussed in
terms of the variable diffraction pattern produced at the
ground. Fading mav arise cither from a drift of the
pattern past a receiver, or from irregular time variations
in the pattern, or both. Observations at three receiving
points can be used to deduce the rate at which the
pattern changes and the drift velocity with respect to the
ground. For practical results see g6 of January (Mitra).

RECEPTION

621.396.621

Denco Model DCR19 Communications Receiver.
(Wireless World, Feb. 1950, Vol 36, No. 2, pp. 50-52.)
Test report of a recewver with six overlapping ranges
covering the band 175 kc's-36 Mc/s. Special features
include a crystal calibrator and a well-made rotarv
coil-turret which removes all idle coils from the circuit
and short-circuits any that might act as absorbers for
the coils in use. Circuit details are given of the interstage
coupling following the first 1.f. valve, and also of the
first a.f. amplifier, which includes a negative-feedback
circuit acting as a tilter.

1234

621.396.021 1235

Communication Receiver Design.—1). W. Heightnan.
(R.S.GG.B. Bull., Feb. 1950, Vol. 25, No. 8, pp. 253-258.)
Technical and economic [actors governing the efforts of
the set designer and manufacturer to meet the require
ments of the average buyer and operator are reviewed.
Only a.m. telephonv and telegraphy reception in the
range 150 ke/s to 35 Mc s is considered. LEmnphasis is on
amateur requirements. The design of r.f., mixer and
if. stages 1s discussed and certain refinements  are
recommended.

621.390.621 : 621.355 1236
A Gated Beam Tube. —\dler. (See 1202)

621.396.621.22 1237
Marine Communal Aerials.—(IVireless World, Feb.

1950, Vol. 56, No. 2, pp. 73-74.) Description of two
systems providing interference-free reception on a large
number of receivers. Filter circuits in the communal
aerial reject the interference due to the ship’s trans-
mitters, and in one svstem feed three basic output stages,
which in turn may feed other supplementary units whos»
number depends on the size of the ship. In the second
system the filtered output from the communal aerial is
fed via a cathode follower to two wide-band amphifiers,
one covering the medium- and long-wave bands and the
other the short-wave broadcasting bands. The output
from ecach chain is then distributed, after further
amplification, by low-impedance lines throughout the
ship.
621.390.664 1238
An Aerial Comparator and Monitor Unit. ]. D>,
Storer & S. Southgate. (/. Brit. Instn Radio Ilngrs,
Jan. 1950, Vol. 10, No. 1, pp. 3-9.) An improved system
for aerial sclection and signal monitoring at receiving
centres.  Any available aerial may be applied, via a
coaxial switch, to a monitor receiver the i.i. output of
which is displaved on the screen of a c.r. tube.  Any two
aerials mayv be switched alternatelv to the monitor
recciver, either manually or at high speed by electronic
means, to obtain a visual comparison on the c.r. tube.
the timebase being locked to the aerial switching speed
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621.396.822 1239
On the Spectral Distribution of Energy of Voltage
Fluctuations at the Output of a Radio-Noise Receiver.
1. Mosnier & J. L. steinberg. (C. R. Adcad. Sci., Paris,
3oth Jan. 1950, Vol. 230, No. 5, pp. 438-440.) Three
conclusions are drawn f{rom the results of experiments in
which the noise spectrum of a receiver was compared
with the uniform spectrum of current Huctuations of a
saturated diode: (¢) there exists in the receiver itself a
hitherto unnoticed source of fluctuations which must be
looked tor in the valves themselves; (4) the spectrum of
these Auctuations has a hyvperbolic trend and the
amplitude becomes negligible with respect to normal
fluctuations only towards 500 ¢/s: (¢) a system of periodic
commutation at a.f. proposed by Dicke (375 of 1947)
must be operated at above 500 c¢'s to eliminate these
parasitic luctuations.
621.396.828 1240
Radio Interference: The Work of the E.R.A. on
Suppression of Interference from Electrical Equipment.
(Beama [, Dec. 1949, Vol. 56, No. 150. pp. 412 413.)
Brict outline of investigations of radio interference from
domestic and industrial electrical equipment and {rom
combustion engines.  The relevant British Standards
publications arc listed.

STATIONS AND COMMUNICATION SYSTEMS

021.39.001.11 1241

Theory of Communications. -P. \icrain. (Anun.
Télécommun., Dec. 1949, Vol. 4, No. 12, pp. 406-411))
Statement of the recently developed theory of Shannon
(1361 of 1949) showing the relations existing betwecn
the bandwidth of a communication channel, the type ot
signal transmitted, and :ne signal noitse ratios at the
imput and the output of the receiver used.

621.394.5 + 621.396.71 1242
The Italcable Radio-Receiving and Subinarine-Cable
Station at Acilia.—A. Nuwtta. (Poste e Telecomunicazion:,
July 1949, Vol. 17, No. 7, pp. 373 336.) General
description of a new station, some 24 km from Rome,
to replace stations lost durtng the war.  World-wide
radio and cable links are provided. The space-diversity
svstem is used for reception, the rhombic aerials simul-
tancously receiving signals from two opposite directions.
To avoid interference, all cable equipment is enclosed
in a Faraday cage.
021.305.44 1 621.315.052.63] 1 621.395.653.076.7 1243
Voice-Operated Switching of Carrier Systems.- R. C.
Fox, F. S. Beale & G. W. Svmonds. ([lectronics, Feb.
1950, Vol. 23, No. 2, pp. 92 95. An all-electronic
transfer unit provides two-way or partyv-line communica-
tion over power line or radio carrier svstems using a
single trequency. The equipment functions at a high
speed and malkes it possible for the speaker to be inter-
rupted by the listener. Oscitlograms show negligible
speech clipping at the start.

621.395.5 1 621.315.212 1244
Coaxial-Cable Telephony Transmission Systems.
L. Albanese & P. Schiaffino. (Poste e Telecomunicasionl,
March 1949, Vol. 17, No. 3, pp. 147-167.) A com-

prehensive survey covering problems of design peculiar
1o coaxial-cable telephony, and the solutions arrived at
in current practice for cable dimensions, channel fre-
quency allocation, transmitting equipme nt, Supervis ory
gear and power supplyv.  Linc-amplifiecr problems, in
particular interstage valve coupling, distortion, aud
output-impedance matching, arc treated m some detail.

021.396.1 1245

The Provisional Frequency Board. . T. Siling.
(I#/CA4 Rev., Dec. 1949, Vol. 10, No. 4. pp. 600-007.)
Short account of the functions of the Boar 1 as laid down
at the Atlantic City conference, and of its work up to
the present.

\WIRELESS ENGINEER, MAY 1950

621.390.5 1246

Citizens Radio Range.—(Llectronics, T'cb. 1950,
Vol. 23, No. 2, pp. 136, 138.) .\ short account of tests
carried out by the Hallicrafters Company with expern-
mental equipment operated from batteries. The trans-
mitters used grid modulation of about 30", on peaks,
and A/2 folded dipoles served as aerials.  The maximum
ranges for two hand-held transceivers varied from 7 miles,
both sets being 33 [t above ground level and intervening
terrain Hat and clear, to 0.2 miles with both scts at a
height of 6 it and intervening terrain entirelv wooded.
When one dipole aerial was replaced by a highlv diree-
tional corner-reflector tvpe ol aerial, the maximum
ranges were three times greater.

Using a mobile unit with a ground-plane aerial inounted
on top of a car and anothcr unit which fed 15-W r.i.
power into a corner-reflector aerial mounted on top of a
75-ft tower, reasonable communication was possible at
distances up to 3 miles in a typical residential section,
and up to g miles in less-populated arcas.

621.390.931 1247
V.H.F. Radio Equipment for Mobile Services.—D. H.
Hughes. (Radio tech. Dig., Edn frang., Dec. 1049,

Vol. 3, No. 6, pp. 365-368 & Feb. 1950, Vol. 4, No. 1,

pPP. 43 49.) French version of 1797 of 1949, with added

bibliography.

021.396.931 1248
Planning V.H.F. Mobile Systems.——I-. R. Burroughes.

(Mwrconi Rev., Jan./March 1950, Vol. 13, No. g0,

pp. 37 46.) Discussion of the advantages obtainable

from a correctly planned v.h.f. svstem, and information
on the tvpe of equipment available for mobile services.

621.306.033 : 621-526 1249
Electrical Remote-Control and Indicating Systems in
Airborne Radio Equipment. —Gamlen. (See 1254.)

621.396.97 : 654.191 1250

Economies in the Planning, Design and Operation of a
Sound Broadeasting System. —R. [. B. Wyvnn. (Proc.
Instu elect. Engrs, Part 1T, Jan. 1950, Vol g7. No. 45,
pp. 1-10. Summaries in Proc. [nstn elect. FEngrs, Part |,
Jan. 1950, Vol. g7, No. 103, pp. 7-8 & [ngineer, Lond.,
and Dee. 1949, Vol. 138, No. 4897, pp. 030-640.)
Inaugural address as Chairman of the Radio Section of
the 1.I2.E.  The development of continuity working
and programme input equipment in studio centres is
considercd.  Automatic monitors designed by B.B.C.
engineers are described and economies effected by the
use of such monitors are discussed. The problem of
cconomic  balance between  station installation and
running costs and freedom (rom breakdown is con-
sidered: details are tabulated of capital costs (1943) for
the construction of the Skelton s.w. transmitting station,
and also comparative running costs of the Droitwich
medium- and  long-wave, Start Point medium-wave,
and Skelton short-wave stations.  Unattended trans
mitting stations are also discussed and the arrangements
at present in use at various B.B.C. stations of this tvpe
for antomatic frequency adjustiment, routine checking
and maintenance are outlined.

SUBSIDIARY APPARATUS

621-520 1251

Analysis of the Operation of Discontinuous Physical
Systems and its Application to Servomechanisms.
F. H. Ravmond. (Ann. Télécommun., Julv—Oct. 1949,
Vol. 4, Nos. 7-10, pp. 2502506, 307-314 & 347 357.)
621-526 1252

An Analysis of Relay Servomechanisms. —D. \. Kahn.
(Elect. Lngng, N.Y., Feb. 1950, Vol. 69, No. 2, p.155.)
Summary of A LE.E. 949 San Francisco Meeting paper.
The differential equations governing a relav-controlled
svstem are nonlincar and cannot be solved by con-
ventional methods.  Application of Laplace-transform
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theory to such a system yields a response expressed in
the form of a scrics from which the behaviour of the
system may be determined. The method is applicable
to anv controlled system with a unilateral transfer
function, such as a motor, valve circuit, or a complete
servomechanism. Information concerning periodic oscil-
lations and stability of such systems can be derived.

621-520 1253
Servomechanisms and Telecontrol.—Y. Rocard &
J. Loeb. (Ann. Télécomunun., Nov. 1949, Vol. 4, No. 11,

PP. 397-404.)
621-526: 0621.396.933 1254
Electrical Remote-Control and Indicating Systems in
Airborne Radio Egquipment. D. k. Gamlen. (Marcon:
Rev., Jan /March 1950,Vol. 13, No. g6, pp. 1--20.) Remote-
control systems for receivers, {ransmitters and radio
compasses, which are small and adapted to conventional
aircratt voltage supplies, are discussed. Devices used in
these systems arc described and include a controller
switch drive, a preselector unit and a.c. and d.c. selsyns,
both the self-synchronous and * Motavsvon a.c.
systems being treated.
621.355.8 1255
New Lightweight Accumulator.--C. L. Chapman.
Llect. Rev., Iond., 24th Feb. 1950, Vol. 146, No. 3770,
pp. 345 347.) -\ special method of construction, using
Ag and Zn electrodes in KOH electrolyte, provides an
unspillable, rechargeable battery of } the size and
L the weight of the lead acid accumulator of equivalent
capacity. It requires normal maintenance and its
cliaracteristics arc similar to those of the Ni-Fe cell.
Nominal voltage during discharge is 1.5 V. Tyvpes to be
made available comprise 0.5, 1, 3, 5, 15, 20 and 4o A.hr
anits. A T1-Ahr cell only weighs 1oz Specifications
of various tvpes arc tabulated. 40 W.hr/lb weight is a
standard production achievement. When being charged,
only minute quantitics of hydrogen are evolved.

621.390.68 : 621.397.5 1256
Metal-Rectifier Voltage Multipliers for E.H.T. [extra-
high-tension| Supplies.—A. H. B. Walker. (. Televes.
Soc., Sept. 1949, Vol. 5, No. 11, pp. 311-317.) Dis-
cussion of the operating principles and characteristics of
cascade voltage multipliers of the Cockerolt type, and
description of a multiplier giving an output of rokV
and operated from the 350 0-350-V sccondary ol a
centre-tapped transformer.  Pulse-operated multipliers
are also considered briefly.
621.396.082.027.5 .0 1257
Variable High-Voltage Power Source. W. 5. Ramseyv.
Elecironics, Feb. 1930, Vol. 23, No. 2, pp. 98-101.)
Two separate units for the ranges 510 kV and 10-30 kV,
with regulation better thano.o5°,. luseries thev will give
a current of 2 mA at 40 kV with <o.1°; ripple voltage.
621.398 1258
Radio Synchro-Motor [selsyn].—]J. Loeb, J. R. Duthil
& A. Jeudon. (Aun. Télécommun., March 1949, Vol. 4,
No. 3, pp. 87 102.) A study of ditferent transmission
systems in which angular motion or intelligence is
represented by phase modulation.

TELEVISION AND PHOTOTELEGRAPHY

621.397.331 1259
Improved Television Modulator. ]J. Haughawout.
(Electronics, Feb. 1950, Vol. 23, No. 2, pp. 86 88.) A
circuit is described, with complete component details,
which gives a constant synchronization signal and holds
the output black level at a predetermined voltage. When
this modulator is used, on switching from one programme
soarce to another, the receiver picturc fades out and
does not return till the resyvnchronization process is
completed.  Provision is also made for cmergency
operation in case the keyed clamping circuit fails.
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621.397.331.2 1260
A New Image Orthicon.—R. 3. Janes, R. £, Johnson
& R. R. Handel. (RCA FRev., Dec. 1949, Vol. 10, No. 4,
pp. 586-592.) ‘ The design of a new panchromatic
high-sensitivity  photo-surface has resulted 1in the
development of a new image orthicon, RCA-5820, which
permits the televising of low-level illuminated scencs
with a faithful grav-scale rendition of colors. Pertorm-
ance results of this new tube in comparison with other
types for both remote and studio pickup are given.

621.397.331.2 1261
Some Considerations on a Scanning Tube for Film.
N. Schaetti. (l.e Vide, Paris, Jan. 1950, Vol. 5, No. 23,
pPp- 739-747.) A gencral discussion of cathode coatings
for photoelectric and clectron multiplier tubes, and a
description of a tube designed for 729-line scanning of
cinematograph film. This operates on the principle of
Farnsworth's image dissector, transmitting 25 frames
per second. An Sb/Cs cathode is used. A 1-V signal
is obtained, so that additional amplification ts not

required. Investigations are to be made with a concave

cathode and with interlaced scanning.

621.397.3371.2 1262
Manufacturing Metallized Picture Tubes. . R,

FEwald. (llectronics, Feb. 1950, Vol. 23, No. 2. pp.

76-79.) Details of techniques by which the phosphor

coating of a television picture-tube screen is covered by a
film on which a thin coating of Al 1s c¢vaporated, the
film being removed by heat prior to the final evacuation.
621.397.5 1263
A Six-Mc/s Compatible High-Definition Color Television
System.—R.C.A. Laboratories Division.  (RCA  Ree.,
Dec. 1949, Vol. 10, No. 4, pp. 504-524.) Colour-picture
sampling and time-multiplex transmission together with
the “ mixced-highs’ principle enable the colour trans-
mission to be compressed into a 4-Mc s band suitable for
a total channel assignment of 6 Mc s, lLach primary
colour signal passes through a low-pass filter (02 Mc's
and is then passed to an electronic commutator. The
three-colour siznals are also sent to a band-pass filter
(2-4 Mc's) the output being the " mixed-high’ signal
which 1s added to the signals from the commutator and
then passed through a low-pass filter (o4 Mc's).
Various receivers and colour converters are illustrated
and described.  The standard scanning speeds are used
so that & monochrome picture can be received on existing
receivers.
021.397.5 1264
Dot Systems of Color Television. —W. Boothrovd.
(£lecironics, Dec. 1949, Vol. 22, No. 12, pp. 88-92 X
Jan. 1950, Vol. 23, No. 1, pp. 96—99.} Short accounts
of several sequential sampling and multiplex methods
that permit reception either in colour or monechrome
with the appropriate receiver.
621.397.5 1265
Geometrical Study of the Optimum Number of Channels
for Television.—Payven. (Onde éleci., Nov. 1949, Vol. 29,
No. 272, pp. 39&-j01.) Discussion of the problem of
providing satisfactory service over extensive territory by
means of a number of suitably located stations trans-
mitting the same programme on selected frequencies.

021.397.5:535.88 1266
Stereoscopic Television.—F. I.achner. (lRadio Tech.,
Vienna, Dec. 1949, Vol. 25, No. 12, pp. 699 j0I1.)

Different methods of stercoscopic viewing and projection
are reviewed, particularly those requiring the viewer to
wear special eve-pieces.  The application of a special
c.r. tube to stereoscopic colour television i1s described.
This tube is divided into six chambers for left and right
scanning in the three primary colours; a combination of
prisms and reflectors is used for composition of the
coloured image.
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621.397.5: 621.315.212 1267
Television Terminals for Coaxial Systems.—L. W.
Morrison, Jr. (Elect. Engng, N.Y., Feb. 1950, Vol. 69,
No. 2, pp. 109-115.) By double modulation the L-1
coaxial-line terminal equipment transforms the video
frequencies to frequencies 200 kc/s higher, which can be
transmitted efficiently over the line (transmission band
64—3 100 kc/s).  The original frequencies are restored in
the receiver by a double demodulation process. Vestigial-
sideband transmission is used. The equipment and its
operation are described.
621.397.5: 621.396.68 1268
Metal-Rectifier Voltage Multipliers for E.H.T. [extra-
high-tension] Supplies.—\alker. (Sec 1256.)

621.307.5 : 621.306.813 1269
Artificial Lines for Video Distribution and Delay.
A. H. Turner. (RCA Rev., Dec. 1949, Vol. 10, No. 4,
PP 477 439.) Delay distortion may be reduced by the
use of mutual inductance between adjacent half-sections
of a low-pass filter. A combination of such T scctions
and bridged-T sections gives small delay distortion up to
0.85 of the cut-off frequency. The quality of picture
signals transmitted through several experimental lines of
20 sections cach confirmed this theorv. Each section
provides a low-impedance feced point and the branch
lines from these points must behave as lumped capacitors;
they must therefore be unterminated and short com-
pared with the signal wavelength. Input and output
voltages are sketched for various values of mutual
coupling. The work of other investigators is briefly

reviewed and 14 relevant publications are noted.

621.397.61 1270

Low-Power Television Transmitter. L. Voorhees.
(Elect. I'ngng, N.Y., Feb. 1950, Vol. 6y, No. 2, Pp. 151~
154.) Description, with block diagrams, of equipment
designed for local coverage. The sound transinitter has
an output of 250 W; that ol the video transmitter is
500 W. Separate transmitters are used for the low and
the high television-frequency bands.

621.397.62 . ) 1271
The Simplification of Television Receivers.—W. B.
Whallev.  (Sylvamia Technologist, Jan. 1950, Vol 3,

No. 1, pp. 9-12.) An investigation of general means of
simplifving television receivers so as to reduce the costs
of production and servicing. The operation of a tele-
vision receiver is analysed from the standpoint of the
minimum number of necessary functions, and then the
simplest possible circuit to perform each fanction is
planned, taking into consideration the possibility of
combining two functions in the same circuit.

621.397.62 1272

Fixed-Tuned Broad-Band Television Booster.—A.
Newton. ([:lectronics, Feb. 1950, Vol. 23, No. 2, pp. 116

. 134.)  The booster is intended to improve the overall
noise figure and raise the uscful gain of a receiver. The
first r.d. stage, a grounded-crid triode amplifier, is
coupled to the sccond stage by a doublc-tuned inductively
coupled circuit, the output of which is fed to the receiver
through a 300-0 mput resistance.  Separate high-band
and low-band amplifiers are used and the respective
mputs and outputs arc connected through a crossover
network consisting ¢f A/4 sections. Total gain is about 8.

1273
Antenna Design.— {amen.

621.397.62 1 621.390.07
Trends in TV Receiver
(See 1085.)

621.397.62.001 .4 ~ 1274
Measurement of Transient Response of TV Receivers.

Van Duyne. (Sec 1194.)
621.397.62.020.03 : 621.385.2 : 621.315.59 1275
Germanium Diodes for U.H.F. TV.—lingel. (Sce

1307.)
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621.397.822 1276

Perception of Television Random Noise.—1>. Mertz.
([ Soc. Mot. Pict. Television Fngrs, Jan. 1950, Vol. 54,
No. 1, pp. 8-34.) The problem is studied by analogy
with graininess in a photographic image. Effective
random noise power is obtained by cumulating and
weighting actual noise powers over the video frequencies
with a weighting function diminishing with mereasing
frequency.  Values obtained check reasonably well with
preliminary experiments.  The effect of changing the
tone rendering and contrast of the television image is
analvsed.

621.397.828 1277
Television Interference seldom comes from Power
Systems. —F. L. Greene. (Llect. World, N.Y., 16th Jan.
1950, Vol. 133, No. 3, pp. 55-59 . . 128.)  The principal
causes of interference with television reception so far
encountered are listed and their effects on the television
screen illustrated. Methods of eliminating the inter-
fercnce are suggested. Ignition svstems cause most
interference; domestic and industrial apparatus are less
troublesome. Interference from power lines is slight.

621.397.828 1278

Some Devices for Reducing the Effects of Fading and
Interference: Part 1.—D. McMullan. (/. Televis. Soc.,
Sept. 194y, Vol. 5, No. 11, pp. 3t8-328.) The various
types of interference encountered in the reception of
television signals are reviewed and methods of reducing
such interference are discussed, with special reference to
circult techniques which mayv be used in the design
of the receiver. Futurce problems are considered, and the
respective merits of positive and negative modulation
are discussed from the point of view of their sascepti-
bility to iaterference.

621.397.828 1279

Suppression of TVI--F. T. Wilson. (Short Wave
Mag., Dec. 1949 & Jan. 1950, Vol. 7, Nos. 10 & 11,
pp- 740—745 & 828-832)) A detailed account of an
investigation of the source of television interference in an
amateur transmitter and of its climination by means of
low-pass filters, cffective screening and suitable modifica-
tion of the power amplifier. A circuit diagram, with
component values, is given of a push-pull amplifier
including harmonic-suppression arrangements.  Final
tests of the modified transmitter when radiating 100 W
on a frequency of 14 Mc/s showed only a trace of inter-
ference with a television receiver only 2 {t away from the
transmitter.

Reception tests on local amateur stations, with the
receiver tuned to frequencies of the order of 4243 Mc/s,
showed that the strongest harmonics were reccived from
transmitters using single-ended output stages with beam
tetrodes, while transmitters using variable-frequency
oscillators had verv weak harmonics.

TRANSMISSION

621.316.726 1280

Carrier Frequency Control: Automatic System for
Unattended Transmitting Stations.—]. C. Gallagher.
(B.13.C. Quart., Winter 1949/50, Vol. 4, No. 4, pp. 249-
256.)  The Droitwich standard-frequency transmission
of 200 ke's is used to eflect the near synchronization of
unattended  transmitters.  Frequencv  dividers and
pulse-shaping circuits are used to generate a train of
©.6-us pulses with a recurrence frequency of 1 000 per
sec, which are fed together with the locallv generated
carrier into two integrating circuits; from these pulses
are derived, cach corresponding to a frequency change
of - 2 parts in 108. The pulses drive an impulse motor
coupled to a scries capacitor in the crystal-oscillator
cireutt,
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©21.396 : 621.394.611.2 1281

An Electronic Keyer.—13. Brondum-Niclsen. (R.S.
G.B. Bull., Feb. 1950, Vol. 25, No. 8, PP. 259200, 262.)
Description of an easily constructed semi-automatic
keving unit. Dash/dot and mark/space ratios can be
adjusted to be correct for any sending speed within
the range of the unit. The resulting Morse signals com-
pare favourably with those of an automatic tape
transmitter.

621.396.61 1282
Aircraft Communications Transmitter Type AD.107.-
W.R. Bitcheno. (Marconi Rev., Jan./March 1950,Vol.13,
No. 96, pp. 21-36.) Transmitters are described for h.f.
and m.f., each comprising four units: driver and modu-
lator, amplifier, aerial and power units. The h.f. trans-
mitter, weighing 85 Ib, with a maximum power of 150 W,
operates on 10 crystal-controlled spot frequencies in
the range 2 13.5 Mc's. The 8o-1b m.f. transmitter, with
maximum output of 120 W in the range 320 to 520 ke/s,
has 1dentical controls and the same number of crystal-

controlled frequencies as the h.f. equipment.

621.396.61
Band-Switch QRO Transmitter.—J. N. Walker. (Short
Wave Mag., Jan. 1950, Vol. 7, No. 11, pp. 818-827))
Full circuit and construction details of a 3-stage trans-
mitter for full-power operation in the range 3.5-28 Mc/s.
Switched coil turrets arc used tor both driver and power-
amplifier. Only a keved v.f.o. is needed for c.w. working.
The set is adaptable for either screen or anode-and-screen
modulation of the power amplitier for telephony.
Standard British components are used throughout.

621.390.615 1284
3-kW M.F. Transmitter Design.—I. IF. Deisc & L. W.
Gregory.  (Communications, Oct.-Dec. 1949, Vol. 29,
Nos. 1012, pp. 12-14, 35, 12-13 & 30-31.) In order to
reduce the size of the transmitter, h.f. iron-cored
transformers are used; the construction and the opera-
tional characteristics of these arc described. The cores
are of hipersil iron. An autotransformer with 5%
tappings is used for matching the reflected acrial impe-
dance to that of the power amplitier. The working
frequency can be anywhere in the range 250-540 kcfs
and arrangements are provided for immediate switching,
when desired, to a sccond frequency in the same range.

621.390.019.15 1285

Square-Wave Keying of Oscillators.—]. C. Seddon.
(Electronics, Feb. 1950, Vol. 23, No. 2, pp. 162 . . 172.)
A low-power circuit is described which makes possible
square-wave grid-modulation of oscillators over a wide
range of pulse widths and duty cvcles. ;50-V positive
pulses can be produced from 15-V negative pulses with a
maximum current of 15 mA, the risec and decay times
being < 1 us. 15-W average power will easily control
an oscillator giving 7.5 kW peak power output.

1283

VALVES AND THERMIONICS

537.122: 531,112 : 537.525.92 1286

Electron Transit Time in Space-Charge-Limited
Current between Coaxial Cylinders.—P. 1.. Copeland &
D. N. Eggenberger. (]. appl. Phys., Dec. 1949, Vol. 20,
No. 12, pp. 1148-1151.) The transit tine of electrons
between a cylindrical cathode and an external concentric
anode can be determined if the potential distribution
between the cylinders is known. Taylor series expansions
are developed for this in a form which enables the transit
times to be readily calculated to within 0.19%.

537.58 539234 o 1287

Thermionic Emission of Thin Films of Alkaline Earth
Oxide Deposited by Evaporation.— Moore Allison.
(See 1165.)

A.g8

621.383 1288

Design Features of a New Photocell. —]. H. Crow &
V. C. Rideout. (Radio & Televis. News, Radio-Elec-
tronic I'mgng Supplement, Feb. 1950, Vol. 14, No. 2,
pp. 8-9, 28.) The photocell Tvpe CE-70V is a high-
vacuum, end-on type of tube, with two ring anodes
and a flat disk-tvpe cathode, which may be used as a
combination modulator and photocell at carrier fre-
quencies up to at least 200 ke/s. The inner ring is the
control anode and serves to vary the cmission current
reaching the load anode. Light striking the cathode
controls the emission. Its application in an electro-
optical pyrometer is described, where the comparison
of the hight intensities at two wavelengths is used to
determine the absolute temperature of a luminous tlame.

621.385 1289
New Valves.—]. Steiger. (Bull. schweiz. elektrotech.
Ver., 18th Feb. 1950, Vol. 41, No. 4, pp. 112—121. In
French.)  An illustrated review of the most recent
thermionic valves, camera tubes, magnetrons, memory
tubes, electron multipliers, clectron couplers, and of the
‘selectron ’ developed in the R.C.A. laboratories.

621.385 1290
New Subminiature Valves. -C. C. Gee. (Wireless
World, Feb. 1950, Vol. 56, No. 2, pp. 46—47.) These

are flat types with flament currents of onlv 15 mA.
Performance is comparable with that of the correspond-
ing Mullard ro-mm valves (2410 of 1948), but anode and
filament currents are both much lower and the reduced
size and flat shape results in a saving of space ot about
one-third compared with the 1o-mm valves, when three
valves are fitted in a hearing aid. The 10-mm range is
also being extended for both mains and battery opera-
tion, for use in miniature equipment.

621.385 : 621.396.621 1291

A Survey of Modern Radio Valves: Part 3 — Receiving
Valves for Use below 30 M¢/s.—K. D. Bomford. (P.0.
elect. Emgrs’ J., Jan. 1950, Vol. 42, Part 4, pp. 201-208.)
The modes of operation of the more widely used types
of receiving valve are discussed and contrasted and the
various factors limiting their performance are con-
sidered. Data are included on the physical form and
the characteristics of modern valves, and the operatiny
conditions conducive to long life are discussed. Parts 1
and 2: 482 and 483 of Februarv.

621.385 : 621.396.621 1292
A Gated Beam Tube. —RR. Adler. ([:lectronics, Feb.
1950, Vol. 23, No. 2, pp. 82-85.) This valve, Type

6BN6, uses a sharply-focused electron beam passing
through two control grids, cach of which has an unusually
steep and linear transfer characteristic. It is suitable for
use in f.m. discriminator circuits, as a synchronization-
pulsc separator, or as a square-wave generator. The
assembly fits into a miniature-valve envelope with a
7-pin base.

621.385 : 621.396.621 1293

Contour Analysis of Mixer Valves.——N. E. Goddard.
(Wareless Engr, Nov. 1949, Vol. 26, No. 314, pp. 350-356.)
“ The characteristics of a mixer valve are completely
defined by a series of three-dimensional surfaces. Two
of the coordinates, grid valtage and heterodyne-oscillator
voltage, determine the operating conditions for small
signal voltages. The third coordinate is one of a number
of valve parameters: fundamental or harmonic conversion
conductance, cathode current or grid current. Each
surface is described by a contour map on which load
lines are drawn for several automatic-bias circuits. The
method is illustrated by Fourier analysis of a theoretical
mutual-conductance curve and by experimental measure-
ments on an KFy2 pentode.”
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621.385.029.63/.04 1 621.396.615.14 1204
The Amplification of Centimetre Waves: Travelling-
Wave Valves. -G. Goudet. (Onde élect.,, Jan. 1950,

Vol. 29, No. 274, pp. 8-12.) Some typical performance
figures are given for klystrons and triodes at 3 000 Mc/s
and the development of the travelling-wave valve in
different laboratories is reviewed. Details are given of
the design and construction of the valves produced in the
Laboratoire Central de Télécommunications. Their
mean operating {requency is 2 600 Mc/s; pass band,
400 Mc/s; output power, 50 mW; noise factor, 18 db;
gain, 35 db for a useful current of 3 mA. The biblio-
graphy includes 42 references.

621.385.029.63/.64 + 621.396.615.14 1295

Valves for Communication on Frequencies above
1000 Mcfs: Part 2.—H. Schnitger. (Fevumeldelech. Z.,
Jan. 1950, Vol. 3, No. 1, pp. 13-22.) An illustrated
description and comparison of three types of microwave
amplifiers: (a) the disk-seal triode; (b) the klystron;
(¢) the travelling-wave valve. The disk-scal triode is
verv uscful for wavelengths near 10 cm, where its noise
factor is about 8, rising to about 60 for 3-cm wavelength.
The noise factor of the travelling-wave valve is appre-
ciably higher and the klystron has both higher noise
factor and relativelv small bandwidth. Part 1: 2105 of
19.49.

621.385.029.63/.04 1296

The Traveling-Wave Tube (Discussion of Waves for
Large Amplitudes).—L. Brillouin. (J. appl. Phys,
Dec. 1949, Vol. 20, No. 12, pPp. 1196-1206.) lquations
are developed for the interaction of an electron beam with
an e.m. wave in a simplitied linear model with infinitely
short sections. Hence the usual theory for waves of
small amplitude, assuming a strong beam with a weak
signal, is derived and the precise limits of the validity
of this theory are defined. For waves of large amplitude,
the amplified wave is progressivelv distorted until a
hnal stage is reached, dependent essentially upon the
details of the tube structure, when no further amplifica-
tion is possible. In some cases, a tvpe of shock wave
results, with a complete bunching of the space charge.
A similar solution applies also to linear accelerators and
to synchrotrons.

621.385.029.03/.64 1297

Travelling-Wave Valve T.P.0.85.—(dnn. Radioélect.,
Jan. 1950, Vol. 5, No. 19, pp. 62-63.) .\ linear amplifier
valve made by the Compagnie Générale de T.S.F. for
operation between 1 500 and 5000 Mc/s. Max. output
power, 1 W, gain, 15-19db; pass band, 8o-100 Mcs;
total length, about 460 mm, max. diameter, about
41 mm,

621.385.029.63/.64 1298

Recent Developments in Traveling-Wave Tubes.—
L. M. Field. (/lectronics, Jan. rgso, Vol. 23, No. 1,
PpP. 100--10(.)

621.385.020.63/.64 : 621.396.822 1299

Transit-Time Effects in U.H.F. Valves. .\. H. Beck:
J. Thomson, (Wireless Engr, Nov. 1949, Vol. 26, No.
314, pp. 379-380.) Comment on 3312 of 1949 (Thomson)
and Thomson’s reply.

621.385.032.213 1300
Activation Phenomena with Thoria Cathodes.
O. A. Weinreich. (. appl. Phys., Dec. 1949, Vol. 20,
No. 12, p. 1256.) An investigation has been carried
out into the activation of thoria-coated tungsten cathodes
by (a) reverse clectron current, (b) exposure to evapora-
tion products {rom a nearby operating thoria cathode.
The highest emission at temperatures at which thermal
activation is negligible is given by the reverse electron
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current method. In some cases the emission passes
through a maximum when plotted against the time
during whiclh reverse electron current is drawn. Pro-
cedure (b) was used for the activation of a pulsed thoria
cathode, from which high emission could be maintained
if a small d.c. emission was drawn from an auxiliary
thoria cathode to the common anode.

621.385.032.213.2 1 621.317.336.1 1301
Change of Mutual Conductance with Frequency.
W. Raudorf. (IVireless Engr, Oct. 1949, Vol. 26, No. 313,
pPP- 331-337.) This phenomenon occurs in receiving
valves with indircctly-heated cathodes after operation
for about 1 0oo hours. It is “ due to the deterioration,
during operation, of the contact between the oxide
coating and the metal sleeve which forms the core of the
cathode. It can be greatly reduced by giving the metal
sleeve an appropriate shape. By applving Holm’s
theorv of clectric contacts it is possible to estimate the
number and size of the contact spots (a-spots) between
coating and core metal. For an average size of 3 u for
the oxide grain, {or instance, and a contact resistance of
about 40 Q per cm? of the cathode surface, the number
of a-spots is about 3 x10* per cm? and their average
diameter about 1 u. The contact resistance and the
liability to cathode sparking seem to be connected. In
general, cathode sparking is unlikelyv up to a specific
emission of 1 Mem2.  To prevent sparking at pulse
currents of 10 A/cm? of < 1-ms duration, the contact
resistance between coating and core must be < 10l

cm?.

621.385.032.216 1302
Distribution of Potential in the Coating of an Oxide
Cathode during a Pulse of Great Current Density.—
R. Loosjes & H. J. Vink. (Le Vide, Paris, Jan. 1950,
Vol. 5, No. 235, pp- 731-738.) The distribution was
investigated by applying the method previously de-
scribed (2414 of 1948) to specially constructed diodes
having up to 3 metal probes inserted in the cathode
coating. No barrier laver at the metal oxide interface
was found, but it was established that a great part of
the potential drop occurs close to the emitting surface.

621.385.032.316 1303

Comparison between the Electronic and the Thermo-
dynamic Temperature of Oxide Cathodes.—IX. Champeix.
(C. R. dcad. Sci., Paris, 2nd Jan. 1950, Vol. 230,
No. 1, pp. 64-65.) From results of experimental tests
on some ten valves whose thermodynamic temperature
O was varied between 8507 and 1 200°K, the following
conclusions are drawn: (a) the electronic temperature
T is from 2% to 40% greater than @; (b) the difference
decreases with increasing temperature; (¢) the differ-
ence is about halved if a plate electrode is used instead
of a grid; (d) within the above temperature range
T & «® b, where « <1. A theoretical explanation
of the results will be given later.

621.385.032.216 : 537.583 1304

Thermionic Emission from Oxide Cathodes: Retarding
and Accelerating Fields.—C. S. Hung. (/. appl. Phys.,
Jan. 1950, Vol. 21, No. 1, pp. 37-44.) The eftects of
applied fields ranging from retarding fields up to ac-
celerating fields of 50kV/cm were studied. For strong
retarding ficlds, excellent agreement with theory was
obtained. Near zero field, cathode inlomogeneity or
patch effect mav be responsible for the deviations
fjound; with the large cathode used, the existence or
non-existence of a reflection etfect could not be deter-
mined. For accelerating fields, deviations of the results
from those predicted by the Schottky mirror-image
theorv are explainable by patch ettect and by tield
intensification at sharp po