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a.c. =alternating current cw, =continuous wave
d.c. =direct current i.cow. ST s
h.v. =high voltage m.c.w, =modulated c.w.
Lv. =low voltage s.w.¥ =short wave
a.f. =audcio frequency u.s.w* =ultra short wave
if. =intermediate frequency N =wavelength
r.f. =radio frequency, including:— C.r. =cathode ray
Lf. =low frequency, <300 kc/s c.r.o. =cathode ray oscilloscope
m.f. =medium frequency, 300-3000 kc/s d.f. =direction finding
h.f. =high frequency, 3-30 Mc/s e.m. =electromagnetic, but
v.h.f =very high frequency, 30-300 Mc/s e.m.f. =electromotive force
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a.m =amplitude modulation a.d.c. =automatic frequency contro!
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ph.m. =phase modulation R/T =radiotelephony
v.n, =velocity modulation W/T =wireless telegraphy

TV =television

* No clearly defined limits,

Copyright, 1955, by the Institute of Radio Engincers, Inc.

ProceEDINGs OF Tuk IRE April, 1955, Vol, 43, No, 4, Part II. Published monthly by the
Institute of Radio Engineers, Inc., at 1 _East 79 Street, New York 21, N.Y. Price per
copy: members of the Institute of Radio Engineers $1.00; non-members $2.25, Yearly sub-
scription price: to members $9.00; to non-members in United States, Canada and U.S.
Possessions $18.00; to non-members in foreign countries $19.00. Entered as second class
matter, October 26, 1927, at the post office at Menasha, Wisconsin, under the act of March
3, 1879. Acceptance for mailing at a special rate of postage is provided for in the act of
February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and R., authorized
October 26, 1927.

'World Radio Histo

EDITORIAL
DEPARTMENT

Alfred N. Goldsmith
Editor Emeritus

John R. Pierce
Editor

E. K. Gannett
Managing Editor

Marita D. Sands
Assistant Editor

ADVERTISING
DEPARTMENT

William C. Copp
Advertising Manager

Lillian Petranck
Assistant Advertising Manager

EDITORIAL BOARD

John R. Pierce, Chairman

D. G. Fink
E. K. Gannett
T. A. Hunter
W. R. Hewlett
J. A. Stratton
\W. N. Tuttle

Changes of address (with ad-
vance notice of fifteen days) and
communications regarding sub-
scriptions and payvments should
be mailed to the Secretary of the
Institure, at 450 Ahnatp St., Me-
nasha, Wisconsin, or 1 ast 79
Street, New York 21, N. Y.

All rights of publication, in-
cluding translation into forcign
languages, are reserved by the
Institute. Abstracts of papers
with mention of their source mav
be printed. Requests for republi-
cation privileges should be ad-
dressed to The Institute of Ra-
dio Engineers.



World Radio Histol



PART II—PROCEEDINGS OF THE IRE 1

AUTHOR INDEX

AUTHOR INDEX A name followed by “and” is that of the first author of a jointly written
paper, while the word “with” indicates that the name indexed is that of the second author.

Aarons, J., aerial and receiver measurements by solar
and cosmic noise, 2376

and M. Henissart, noise in the range 0.5-20 c¢/s,
722

Abak'yants, G. M., equations of transport in strong
electric fields, 3519

Abeles, B., with 8. Meiboom, tkeory of galvanomag-
netic effects in n-type Ge, 242

Abelés, F., increased resistance due to lacunae in
metals, 160

Abetti, P. A,, and F, J. Maginniss, coils, natural fre-
guencies of, (A)65S5, fundamental oscillations of,
3483

Abgrall, C., measurement of dielectric constants of
liquids, 1132

Abraham, H. J. M,, annual flLctuations in quartz-
clock error, 1848

Abrahams, I, C., N.T.8.C. standards, chrominance
subcarrier frequency in, 1199, frequency interleav-
ing principle in, 1199 .

Abramowitz, M., evaluation of fo®e~%*-=l%du, 792

Acheson, M. A., valve life and reliability, 3081

Adam, E., transmissioa characteristics of coaxial
cables, 961

Adam, G. D., and K. J. Standley, microwave reso-
nance absorption in Mn compounds, 766

Adams, E. N,, I1, possible degeneracy of energy bands
in Ge, 1465

Adams, K, H., filter circuits for electrical production
of sound, 3333

Adcock, W, A,, and others, Si tiansistor, 3072

Adirovich, E. I,, and V. G. Kolomilova, carrier forma-
tion and relaxation on ilumination of semiconduc-
tor, 2967

Adler, F. P., measurement of conductivity of jet flame,

3620

Adler, R., and C, Heuer, colour decoder simplifications
based on a beam deflection tube, 2244, 2549

Admiraal, D, J. H,, stabilized d.c. supply unit, 863

Agapov, I. F., two.channel fiequency-shift radio-
telegraphy, 3355

Agdur, [N.] B., amplification measurements on ve-
locity-step tube, 3721

—— with O. E. H, Rydbeck, space-charge waves in
periodic structures, 3723

Agranovskaya, A. L., with others, ferroelectric proper-
ties of BaTiQ,-I’bzrO; solid salutions, 1446

Agy, V., motion of storm-D regions, 2390; location of
auroral absorption zone, 3224

Aha, E., with K. Tamm, capacitive velocity pickup,

319

Ahern, W, R,, television lighting routines, 2529

Ahined, M. A, H,, c.r.-tube synchroscope, (A)814

Aigrain, P, and O. Garreta, theory of photomagneto-
mechanical effect, 2414

Aikin, A. W, Atomic Energy Research Establishment
Report A.E.R.E. X/R 608, Mode-Separation The-
ory for Heavily Stiapped Magnetrons, (B)607

Aisberg, E., French components show, 1954, 3426

Aitchison, R, E., transparent semiconducting oxide
films, 2435

Akcasu, Z., van der Pol's equation, 2886

Akeley, E. S., with 1. Jacobs, transverse motion of
electron in linear accelerator, 3015

Akin, P. A, light-weigh: wavegnides, 3130

Akulov, N. S, and T. A. Elkina, relations between
losses and coercive force, 1110

Albach, W, effect of h.f. biasing in magnetic tape re-
cording, 1289

Alberigi, A., F. Lepri and G. Stoppini, time-discrimi-
nating pulse selector, 1007

Albersheim, W. J., experimental delay-distortion
scanner, 220

Albers-Shoenberg, E., ferrites for microwave circuits
and digital computers, 2146

Albright, W. G., with R. N. Ghose, v.h.f. field intensi-
ties in diffraction zone, 2753

Aldrich, R, W,, and 1. A. Lesk, double-base diode
semiconductor thyrat-on analogue, 2535

Aleksié, T. Z., amplitude comparator for computing
purposes, 3474

Alentsev, M. N, and A. A. Cherepneyv, absorption and
luminescence spectra of ZnS-Cu phosphors, 3239

Alexander, J. T., with others, preamplifier for record-
ing bioelectric potentials, 1360

Alexander, S. N., with A, L. Leiner, system organiza-
tion of DYSEAC, 2320

with others, SEAC, 32

Alexopoulos, K., and A Tleodossiou, ferromagnetism
of pyrrhotite, 763

Alfvén, H,, identification of sunspots, 1752

and D. Romell, strophotron valve, 3398

Alkemade, C. T. J., Thomson forinula for coefficient
of 3-body recombination, 3533

Allcock, G. McK., application of radio propagation
predictions, 1547

Allen, C. W., diurnal variations in F, region, 728;
physical condition of solar corona, 2931

Allen, J. E,, beat between sound carrier and colour sig-
nal components in television receiver, 2250

Allen, J. S., u.h.f. television satellite operation, 2232

Allen, W. A, with others, acoustics of Royal Festival
Hall, 312

Alley, R. E., Jr., new magnetic phenomena, 175

and F. J. Schnettler, permeability relaxation of
toroidal samples of ferrites, 1829

Allison, R. E., variable 'nductor, 346

Alpert, D,, and R. S, Buritz, limiting factors on attain-
ment of very low pressures, 2102

with others, diffusion of He in glass, 3564

Altenburg, K., and S. Kistner, wave propagation in
stratified media, 1371

Altes, S. K., and A, P, Stern, colour signal for single-
gun tubes, 3699

Althans, W,, radio, television and electroacoustic ap-
paratus at 1953 Hanover Technical Fair, 293

Altshuler, 8. A,, V, Ya, Kurenev and S. G. Salikhov,
paramagnetic resonance absorption in metals, 186

Ambrosio, B, F,, with others, SWAC, 31

van Amerongen, C., with others, dielectric -elaxation
of glass at low frequency, 1841

Ammerman, C, R,, with R. L, Riddle, fading of
100-Mc/s f.m. signals, 2754

Amos, B., and C, Quirk, correlation of picture quality
between field and laboratory signals, 3010

Ananthakrishnan, R., geomagnetic activity and sun-
spot cycle, 1050

Anderson, G. P., two-band transmitter-receiver, 530,
(C)856

Anderson, J., and W. D, Meewezen, mobile ph.m.
transmitter-receiver unit, 2510

Anderson, L. J., and E, E. Gossard, effect of oceanic
duct on microwave propagation, 233, 1552

Anderson, R. L., with others, current carrier lifetimes
deduced from Hall coefficient, 1075

Anzdré. P., with others, losses in parallel-wire lines,

311

Andres, J. M., and U, Ingard, acoustic streaming, at

low Rey7nolds numbers, 926, at high Reynolds num-
rs, 92

Andress, P. M., resistance-bridge formulae, (A)1859

Andrew, A. M., information theory, 252

Andrievski, A. I, and M. T. Mishchenko, copper-
oxide contact layer, 3597

and A. L. Rvachev, Cu,O photocells prepared in

L.f. field, 1613

V. 1. Voloshchenko and M. T. Mishchenko, elec-
trical conductivity of Cu,O, 1815

Angell, J. B., and F. P. Keiper, Jr., surface-barrier
transistors, circuit applications of, 692

Angelo, E. J., Jr., beam tube for analogue multiplica-
tion, 2583

Anisimov, V., miniature radio valves, 2806

Anliker, M., H. R. Brugger and W. Kiinzig, properties
of colloidal ferroelectric materials, BaTiO,, 3244

Anner, G. E., corner plots, 2332

Annis, M., W. Cheston and H. Primakoff, statistical
estimation in physics, 1370

Antonov-Romanovski, V. V., absorption coefficient of
phosphor powders, 3237

Aoki, K., observation of partial solar eclipse at A
10 cm, 2647

Apanasenko, V. A, with M. D, Karasev, surface
waves on single cylindrical conductor, 3122

Aparo, E., with D. Dainelli, recent electronic com-
puters, 642

Appelt, O. H., K. Christ and K. Schmid, Cologne-
Frankfurt-Neustadt television link, 538

Appleton, E. V., and W. R. Piggott, ionospheric ab-
sorption measurements, 3220

Apstein, M., and H. H. Wieder, capacitor-modulated
f.m. system, 280

—— with J. Rabinow, distributed transducer for
ultrasonic power, 3012

Arbeiter, H. J., with others, line amplifiers for com-
munity television systems, 3066

Archard, G. D., magnetic electron lens aberrations,
1534; potential distribution of cylindrical electron
lenses, 3329

., with G. D. M, Peeler, microwave
Luneberg lens, 336

Arditi. M., properties of microstrip components, 1296

Arend, H., and H. Irmler, light yield of phosphors
excited by electron beams, 1442

Arendt, P. R., "sensation-correct’ gamma correction of
television pictures, 2249

Argence. E., effect of geomagnetic field on s.w. propa-
gation, 508

and M. Mayot, determination of true height of

ionosphere layers, 1765

with K. Rawer, E. region, formation of, 1057,
origin of, 2667

Arifov, U, A,, A. Kh. Ayukhanov and 8. V. Staro-
dubtsev, secondary emission in conductors bom-
barded by ions, 3530

Am;slrong, C. A., communications for civil defence,
2764

Armstrong, E. H., and H. J. Bose, multiplex f.m.
broadcast signals, 849

Armstrong, H. L., thermal effects in point-contact
rectifiers, 1242, (C)1948

Armstrong, L. D., and D. A. Jenny, Ge junction
transistors at high temperatures, 1952

Arnold, A. H. M., performance limits in electrical in-
struments, (D)1144; a.c.-instrument testing equip-
ment, 2470

Arsac, J., P. André and R. Zaccai, losses in parallel-
wire lines, 2311

and others, two u.h.f. radiometers, 716

Arsove, M. G., note on network postulates, 661

Artman, J, O., microwave Fabry-Perot interferomneter,
809

and P. E. Tannenwald, permeability-tensor
measurement in ferrites, 769
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Artzt, M., with others, recording and reproduclng
television signals, 2517

Asahi, T., with others, magnetization of Mg ferrite,
1108

Ascoli, R., stabilization of photomultipliers, 1156

Aseltine, J. A,, transform method for linear time-
varying systems, 3284

Ash, E. A,, with D, A. Watkins, helix as backward-
wave circuit structure, 3399

Ashburn, E. V., determination of height of night air-
glow, 2675

Atiya, F. 8., theory of maximally flat and quasi-
Tchebycheff filters, 358; band-pass filters, 360

Attree, V. H., characteristics of temperature-
limited diode, (D)1260

Auerbach, I. L., digital memory systems, 2005

Auld, J. 8., and A, Gallonio, pulse distribution in tele-
vision-network origination, 3379

Aumont, R,, J. Romand and B. Vodar, measurement
of temperature of conductor based on noise, 2480

Avery, D. G., optical properties of PbS, PbSe and
PbTe. 2105

Avins, J., design of i.f. amplifiers for colour-television
receivers, 3701

B. Harris and J. S. Horvath, improving transient
response of television receivers. 1222

Awender, H., and K. Sann, classification of quartz-
crystal oscillator circuits, 2892

Axner, Y., magnetic and electric fields with cylindrical
symmetry, 2191

Ayer, R. B., high-power industrial valves with Th-W
filaments, 2814

Ayers, ., with R, Bechmann, elastic and piezoelectric
coefficients of DKT, 3248

Ayukhanov, A. Kh., with others, secondary emission
in conductors bomnbarded by ions, 3530

Azaroff, L. V., one-dimensional Fourier analogue com-
puter, 3142

Azbel’, M. Ya,, and M. 1. Kaganov, anomalous skin-
effect in magnetic field, 2624

Babcock, M. L., D. F. Holshouser and H. von
Foerster, diode characteristic of hollow cathode,

596

Babits, V. A., S. R. Spengler and R. V. Morris, cur-
rent-step waveform generator, 2183

Bacon, W, single-stage phase-shift oscillator, 1717

Baer, K. H,, and H. Lauer, transmission-quality tests
on modern m.f. transmitters, 1944

Bagguley, D. M. S,, ferromagnetic resonance in col-
loidal suspensions, 443

Baguley, E., coaxial-cable technique in Great Britain,
960, (C)3450

Bailey, R., with G. Liebmann, iteration method for
resistance-network analogues, 2011

Bailey, S. L., measurements and standards for control
of spurious radiation, 3026

Bailey, W. F., constant-luminance principle in
N.T.S.C. colour television, 1199

and C. J. Hirsch, quadrature crosstalk in
N.T.S.C. colour television, 1199

Bailey, W. H., non-contact d.c. ammeter, 1145

Bain, \V. C., wave-interference errors on a wide-aper-
ture direction finder, 144

Baird, K., multiple reflections from F; layer, 2750

Baker, B. O., Au as grid-emission inhibitor, 1259;
glseg;ron-trajectory plotting using electrolyte tank,

Baker, D. K., flicker noise in Ge rectifiers, 3711

Baker, G. S., L. M. Slifkin and J. W. Marx, Ge under
ultrasonic stress, 1094, 1095

Baker, R. H., I. L. Lebow and R. E. McMahon,
transistor shift registers, 2869

and others, phase-bistable transistor circuit,
(C)659

—— with I. L. Lebow, transient response of transistor
switching circuits, 2592

—— with others, transistors convert sine waves to
pulses, 2344

Baker, W. G., electric currents in ionosphere, 1418

and D. F. Martyn, electric currents in iono-
sphere, 1417

Baker, W. R. G., future of colour television, 1199

Bakhrakh, L. D., integral equation of linear aerial,
1675; maximal directivity coefficient of linear and
plane aerials, 2567

Balakov, V., V., and V. A. Swmeshkova, resistance and
p?sotoconductivity of PbS filins at high frequencies,

1

Baldwin, J. E., search for radio emission from Orion

neb;la. 396; radio brightness across Crab nebula,

and D. W. Dewhirst. bright radio source in

Gemini, 1753

and B. Elsmore, radio emission from the Persens
cluster, 2652

Rall, A. H,, and W. Nethercot, ignition interference in
television, 572

Ballard, R. C,, transistor f.m. receiver, 838

Balser, M., with R, A, Silverman, coding for constant-
data-rate systems, 3674

Bal;gnsperger. V., conduction in impurity bands,
1451

Balnzl;ury, P. C., theory of injecting point contacts,

9

—— H. K. Henisch and A. Many, isothermal Hall
effect in semiconductors, 433
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Bandtel, K. C., with others, r.f. structure of photon
beam from synchrotron, 3645

Bane, W. T., design charts for on/off control system,
533

Banerjee, B. M., reactance-valve-controlled oscillator
for wide freqlency sweep, 2888 .

Banerji, R. B., recombination in the F regions, 1058

Bangert, J. T., transistor as network element, 2026

Banks, G, B., K. Frank and E. D. Hendry, image-
orthicon camera tubes, 547

Barber, G. J.,and T. F. W. Embleton, sawtooth wave-
forms in sound, 1269

Barbier, J. C., fluctuation magnetic after-effect, 2074

Barbiere, D., current distribution of Tchebycheff ar-
rays, (D)2569 )

Barbour, J. P., and others, space-charge effects in
field emission, 1027

with others, field-emission-initiated
arc, 1025

Barchukov, A. I., with A, M. Prokhorov, measure-
ment of absorption coefficients by microwave spec-
troscopy, 3540 i

Bardeen, J., with H. Letaw, Jr., electrolytic analogue
transistor, 3073

Barden, S. E., space-charge forces in strong-focusing
synchrotrons, 2485; regenerative deflection as a
parametrically excited resonance phenomenon, 3643

Bareford, C. F., and M. G. Kelliher, 15-MeV linear
accelerator, 226

Barker, R. G., and G. L. Connon, periodmeter, 221

Barker, R. H., pulse transfer function and application
to servo systems, (D)2222

Barlow, H. [12.] M., application of Hall effect to power
measurement, 1856

and A. L. Cullen, surface waves, 624

and A. E. Karbowiak, characteristics of cylindri-
cal surface waves, 623; properties of corrugated
cylindrical surface waveguides, 2301

Barlow, M., amateur television progress, 541

Barnes, G. W., s.8.b. controlled-carrier system for air-
craft communication, 2512

Barré, M., electrical properties of blizzards, 418

Barron, J., r.f., h.v. supplies, 3687

Barstow, J. M., and H. N. Christopher, measurement
of random video interference, 2790

Barton, L. E., experimental transistor broadcast re-
ceiver, 2206, 3022

Bartschat, A.. with H. Gobrecht, properties of CdS
gingle crystals, 1814 o

Barut, A. O., mechanism of secondary emission, 2360

Basnett, T. N., factors affecting valve life, 3717

Bassett, 1. G..and L. C. Kelly, distributed amplifiers,
1359, (D)3176 )

Bast, G. H., and J. L. Hurault, carrier-current system
for short distances, 1177

Ratdorf, S. B.. and W. N. Johnson, instability of self-
saturating magnetic amplifiers, {A)1365 .

Bates. L. F., and A, Hart, powder patterns of grain-
oriented and single-crystal SiFe, 770 .

and N. P. R. Sherry, thermal effects in magneti-

zation of ferroxcube 1V, 177

and G. W. Wilson, Bitter figures on single crystal
of Ni, 764 . .

Bath, F., and H. Kaden, distortion of television sig-
nals, 2515 .

Batten, H. W., and others, response of panoramic re-
ceiver, 2755 . .

Battey, J. F., and R. M. Baum, energy of high-lying
acceptor level in Cu-doped Ge, 3263 o

with S. Visvanathan, diffusion of minority car-
riers in semiconductor, 1795

Bauch, F. W. O., new capacitor microphones, 318

Bauer, B. B., transformer couplings for equivalent
networks, 920; miniature microphone, 956

Bauer, E., and Ta-You Wu, origin of E layer, 1764

Bauer, J., coaxial-line amplifier, 1572 . o

Bauer, J. A., measurement of amplitude distortion in
colour television, 1151

Bauer, K., and W. Haberditz, selective amplifier for
6.25 c/s, 2896 . .

Baumn, R. M., with J. F. Battey, energy of high-lying
acceptor level in Cu-doped Ge, 3263 .

Baumel, I. D., with E. M. Hinsdale, Jr., capacitively
tuned u.h.f. television tuner, 1940

Baumgartner, \W., with others, dark current of elec-
tron multipliers with Cs-Sb photocathode, 2800

Baxandall, P. J., with S. W. Noble, d.c. amplifier
based on magnetic modulator, (D)1012

Baxter, I. G., triode f.m. discriminator, 2347 .

Bayet, M., e.n. properties of plasina in magnetic
field, 2925 X

J. L. Delcroix and J. F. Denisse, conductivity
tensor of electron plasmas, 1031; solution of Boltz-
mann's equation for weakly ionized gases, 2910

Beagley, J. W., ionospheric and geomagnetic effects of
solar flares, 140§ )

Beakley, W. R., stable source of low direct voltage,

vacuum

Bean, B. R., fadeouts at 1046 Mc/s observed in
Cheyenne Mountain propagation programme. 2499

Beane, N. J., and R. C, Richards, flexure-mode quartz
oscillators, 354

Beard, E. G., circuits for limiting peak voltages, 885;
television synchronizing signals, 3370

Reatty, R. W., mismatch errors in measurement of at-
tenuators, 2167 .

Beauchamp, K. G., linearity-measuring instrument
for television scanning, 811 X

Beaumont, E. B. M., with others, provision of com-
munications for Coronation of Her Majesty Queen
Elizabeth 11, 251 o

Beaver, W. L., with M. W. Muller, application of
perturbation theory to travelling-wave valves, 2808

Bechmann, R., linear piezoelectric equations of state,
110; dynamic determination of elastic and piezo-
electric constants, 1791

and S. Ayers, elastic and piezoelectric coefficients
of DKT, 3248

Beck, A. C., microwave testing with mus pulses, 2771

Beck, A. H. W., Thermionic Valves, their Theory and
Design, (B)3733

Becker, R., h.f. separating-filter networks, 87; repre-
sentation of stationary statistical functions, 3285

Becker, U., and J. F. Denisse, sunspot control of geo-
magnetic activity, 2082

Becker, ., scattering of radio waves by E, layer, 138;
winds in the ionosphere, 2944

Beckmann, B., quality of radio weather, 3665

Beer. A. C., with others, Hall coefficient in Ge, 297§

Beer, O., explanation of inaccuracy of secondary-
electron measurements, 2361

Behling, H., reactance-valve circuit for f.m., 1942; 4-
circuit filter, 3493

Behrend, W, L., with others, test instruments for
colour television, 1152

Behr;(r)ldt. W., special films for television recording,

Beiser, I.., how to handle ringing in television, 2522
Bekefi, G., diffraction of sound by circular aperture,
299; diffraction of e.m. waves by aperture, 709;
impedance of aerial above circular ground plate,

Belger, E., interference effect of noises, 1981; subjec-
tive investigations of nonlinear distortion of
N.W.D.R. transmitters, 3709

Beljers, H. G., methods of measuring magnetic fields,
477; Faraday effect in magnetic materials, 2987

Bell, C. J., with P. A. O'Brien, distribution of r.f.
bright ness across solar disk, 2649

Bell, D. A., Johnson noise and equipartition, (D)375,
(D)604; compatible colour television. 870; informa-
tion theory and television, (D)872; physical basis of
thermal noise, 1015; spectrum or waveform equal-
ization, 2598; statistics of population with creation
221;1d7recombination dependent on existing numbers,

1

and K. Y. Chong, current noise in composition
resistors, 2328

Bell, D. G., and others, band structure of Si. 3584

Bell, E. E., with others. infrared photoconductivity
due to neutral impurities in Ge, 1808; optical in-
vestigations of impurity levels in Si, 2422

Bell, J. S., vertical focusing in microtron, 818

Belmont, E., with K. Lehovec, preparation of p-n
junctions by surface melting, 1807

Below, F., television switching equipment at Lokstedt
studio, 566

Belrose, J. S., short aerials for mobile operation, 632

Belser, R. B., technique of soldering to thin metal
films, 2154

Belski, A. F., and A. 1. Blum, rectification properties
of Se-HgSe contact, 3690

Belyaev, I. N., and others, temperature changes of
BaTiO:; single crystals, 1116

Benda, ll., emission constants of metal capillary
cathodes, 589

Bendayan, J., measurement of elongation of short-
duration signal, 2403

Bender, D., with A. Schulze, behaviour of Au-Cr
standard resistors under load, 2719

Ben(;-él;ct. T. S., collision frequency of holes in Ge,
1

Beneking, H., transistor characteristics, 2542

de Bennetot, M., calculation of permanent magnets of
‘tubular’ form, 2991; experimental investigation of
reflex klystron, 3083

Bennett. A, I., Jr., magnetic amplifier uses conven-
tional inductors, 1010

Bennett, F. K., how to use thermistors, 2327

Bennett, H. E., with others, refractive index of Ge
measured by interference method, 2131

Bennett, S., e.m. transmission characteristics of
two-dimensional lattice, 1743

and A, A. Kiriloff, magnetron stability tester,

2477
Besnnett. R. R.. analogue computing in noise studies,
2

and H. Low, step-switch converter digitizes
analogue data, 339

Bennett, W. R., correlatograph, 58

Bennington, T. \W., ionosphere review for 1953, 1060;
interference to television via sporadic E, 278

Benoit, A., particle detectors of G-M counter type,
2743

Benoit. J., and E, Naschke, permeability of iron, from
0 to 7000 Mc/s, 2984, influence of domain thickness
on, 3271

Benson, D. L., and D, H, Vogan, testing cold-cathode
tubes, 2184

Benson, F. A., attenuation in Ni and mild-steel wave-
guides at 9.375 kMc/s, 1299; series operation of
glow-discharge tube and barretter, 1583

and G. V. G. Lusher, voltage stabilizers for

microwave oscillators, 1925

and G. Mayo, impedance/frequency variations

of glow-discharge voltage-regulator tubes, 3101;

temperature variations of glow-discharge tube

characteristics, 3422

and R. M. Pearson, comparison of materials for

microwave attenuators, 678

and M. S. Seaman, characteristics of diode Type

29C1, 595

G. V. G. Lusher and M. S. Seaman, variations of
triode characteristics with heater voltage, 598

Bensen, J. M.. and 1. E, Swafford, Raydist systems for
radiolocation, 1431

Benson, K. B., modified preamplifier improves movie
telecasts, 874

Benthen, C. W., and R, Kronig, anomalous skin ef-
fect of metals, 3523

Bentz, W., with H. Schmauch, measurement of sound
velocities using ultrasonic-pulse equipment, 3109
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Berbezier, J., electronic equipment for geological re-
search, 826

Bereskin, A. B., high-efficiency high-quality a.f. power
amplifier, 2611

van den Berg, G. J., with others, velocity of sound
down to liquid-He temperature, 3439

Berge, R. I., and C. A. Guderjahn, recording flux-
meter, 3002

Bergen, S. A,, with J. R. Boundy, electronic process
controller, (D)1155

Berko, S., and F. L. Hereford, deflection of high-
energy electrons in magnetized iron, 1041

Berkowitz, B., horn-fed aerials, 637

Berlaga, R. Ya., and L. P. Strakhov, production of
e.n.f. by illumination of PbS photoresistors, 3716

Bernard, M. Y., focusing high-energy particles, 227;
déi;\;esrgence caused by gaps in linear accelerators,
1

Bernard, R., French work in electron microscopy in
past year, 2740

and J. Janin, luminescent substance with Sb.O,

base, 3571

with J. Janin, luminescent $b:0,, 158

Berndt, W., combined transmitting aerials for tele-
vision and u.s.w. broadcasting, 16

Bernstein, I. B., and T. Holstein, electron-energy dis-
tributions in stationary discharges, 3192

Be;;{)é S. D., amplifiers for sound programme chain,

Bers, L., nonlinear partial difference equations of
elliptic type, 1845

Berthaud, M., cathode parasitic impedance, 1620

Berthold, C., radio experiments in mines, 3683

Bertolini, F., capacitance of spherical capacitor, 1396

Bertram, S., calculation of resonant properties of
cavities, 1701

Bess, L., mechanism of noise generation in semicon-
dtictors, 1100

Best, A. C., relation between rain current and rate of
rainfall, 139

Begtridge, B. R., experimental transistor receivers,

36
Bes\'ge(l)'. R. S., diffusion of Ba in oxide-coated cathode,

with others, oxygen vacancies in BaOQ, 1114

Beynon, W. J. G., absorption of waves obliquely inci-
dent on ionosphere, 1550

Bezuszka, S. J., scattering of underwater ultrasonic
waves, 1640

Bhargava, B. N., and A. M. Nagvi, very long se-
quences of geomagnetic activity, 2386

with A. K. Das, radio noise bursts from solar M
regions, 1044

Bhatnagar, P. L., E. P. Gross and M. Krook, model
for collision processes in gases, 2633

Bhattacharya, J. C., instrument for measurement of
capacitance, 3007

Bhattacharyya, B. K., effect of pulse steepness on
amplifier response, 2894

Bick, J. D., measuring surface induction of magnetic
tape, (C)3118

Rillig, E., and M. S. Ridout, transmission of electrons
and holec across a twin boundary in Ge, 2431

Bills, A. E., and R. Lefker, shadowing technique for
electron microscopy, 3653

Bilotti, A., television receiver, 1219

Binder, R. C.. with H. O. Monson, jet-type ultrasonic
vibrators, 940

Bingley, F. J.. colorimetry in television, 1199; transfer
characteristics in N.T.S.C. colour television, 1199

Biondi, M. A., diffusion cooling of electrons in ionized
gases, 2359

—— with E. Gerjuoy, dissociative recombination in
E layer, 405

Birardi. B., radar displays of atmospheric precipita-
tion, 739

Bird, A. G., with W. S, McGuire, radio hearer equip-
ment for carrier telephone systems, 1574, 2218

Birkinshaw, C., importance of d.c. component in
television, 552, (D)1937

Birnbaum, G., with H, E. Bussey, variations in atmos-
pheric refractive index, 718

Birx, D. L., with others, electric strength of air at
r.f., 2628

Rishop, D. E., F. G. Hewitt and D. B. Callaway, de-
sign of noise-reducing telephone booths, 2844

Bisl;;g, H., inaugural address of 1.LE.E. President,
1

Biswas, N. N., and S, K. Chatterjee, note on Arm-
strong system of f.m., 246

Bjorkman, J.. and L., Lindberg, development of
trochotrons, 3079

Blachman, N. M., minimmum-cost encoding of infor-
mation, 3031

van Bladel, J., d.c. restoring of pulses, 679; oscillator
with frequency 'memory,” 681

Blake, L. V,, number of pulses per Leam width for
radar, 738

Blakemore, J. S., A. E, De Barr and J. B. Gunn, semi-
conductor circuit elements, 439

Blanc, A., analogue arrangement for solving nonlinear
partial differential equations, 2317

Blanc, D., counters with external cathode and pure
methyl-alcohol filling, 1879, 2490

Blanchard, R. L., with R. E. Scott, iterative method
for network synthesis, 1703

Bland, W. R., and B. J. Cooper, high-speed precision
tachometer, 1153

Blankenburg, G., semiconductor properties of Cu.0,
3594, 3595

and G. Schubart, temperature dependence of
conductivity of Cu,0, 437

Blaquitre, A., effect of valve noise on oscillators, 683

Blasi, E. A, radiation mutual-coupling factor, 2859

Blassel, P., error due to finite integration time-limits
in determination of autocorrelation functions, 1847
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Blattner, D. G., precision potentiometers for analogue
computers, 3316

Bleaney, B., and K. W. H. Stevens, paramagnetic
resonance, 452

Rleazey, J. C., with others, uniaxial microphone, 957

Blet, G., photocells. new type of fatigue in, 1251, effect
of X-rays on, 1609, modification of spectral re-
sponse due to illumination fatigue of, 1959, inertia
phenomena in, 2801

Blgg;e, J.. properties and applications of thermistors,

Blewett, M. H., cosmotion, 821

Bloch, A., K. E. Buecks and A. GG. Heaton, improved
radio altimeter, 1434

R. G. Medhurst and S. D. Pool, design of super-
directive aerial arrays 19

Bloembergen, N., with F. K. Willenbrock, paramag-
netic resonance in n- and p-type Si, 1080

Rlom, P., electronic hearing aid, 325

Blondé, R., with others, compressor-expander system
of French Post Office, 1725

Bloom, 8., and R. \V. Peter, transmission-line ana-
logue of modulated electron heam, 2810: miniinum
noise figure for travelling-wave valve, 3402

with others, space-charge-wave amplification
along electron beam, 2811

Bloomsburgh, R. A., mzasurement of yoke astigma-
tism, 3704

Blount, F. E., transistor oscillator for multifrequency
pulsing, 1005

Blum, A, L., with A, F. Belski, rectification properties
of Se-HgSe contact, 3690

Blum, E. J., J. F. Denisse and J. L.. Steinberg. in-
fluence of ionosphere on galactic radiatior at
29.5 Mc/s, 2397

with others, two u h.f. radiometers, 716

Blum, P, and R. Pauthenet, study of ferromagnetism
of cementite, 1104

with R. Pauthenet, thermomagnetic study of
Gd ferrite, 3273

Boadle, R. D., multichannel microwave relay system,

1576

Boag. J. W., design of electric field in Van de Graaff
generator, 816

Bode, D. E., and H. Levinstein, photoconductivity of
InSe, 1777

Bodenstedt, E., critical-energy effect in strong-focus-
ing synchrotron, 2737

Boella, M., new frequency standards of G. Ferraris
Institute, 3618

RBoer, K. W,, Gisolf's theory of electron fluctuations in
semiconductors, 2139

and K. Junge, frequency dependence of electron
fluctuations phenomena in semiconductors, 3601

Boerdijk, A. H., value of constant in Wien's displace-
ment law, 376

Boesch, \W., calculations for impedors in parallel, 1688

Boges, G. E., stable voltage-controlled logarithmic
attenuator, 2038; mixers and amplifiers with current
feedback. 2885

Bogoroditski, N. P.,and T. N. Verbitskaya, character-
istics of ferroelectric ceramics, 1444

“8and Z. F. Vorobei, nonlinearity of SiC resistors,
3482

Bohm, D., and D. Pines, collective description of
electron interactions, 1375

with D. Pines, collective description of electron
interactions, 1021

Bolie, V. W., RC filter ircorporating periodically con-
ducting element, 349¢

Bolis, V. W,, thermistor chart, 3151

Bolle, A. P., applicaticn of complex symbolism to
linear variable networks, 77; twin-T RC networks
and application to oscillators, 673

Bolljahn, J. T,, and R F. Reese, electrically small
aerials and the aircratt-aerial problem, 1680

Bolton, J. G., and O. B. Slee, galactic r.f. radiation,
sea interferometer, 1755

Q. B. Slee and G. ]. Stanley, galactic r.f. radia-

tion, scintillations of discrete sources, 1756

G. J. Stanley and D. B, Slee, galactic r.f. radia-

tion, discrete sources at 100 Mc/s, 2654

and others, galactic r.f. radiation, discrete
sources of large angular width, 2653

—— with R. X, McGee, probable observation of the
galactic nucleus, 2932

Bolz, G., small ultrasonic probes for measurements in
liquids, 2287

Bondarenko, A. P., earth currents and geomagnetic
variations, 1412; electric field induced by geomag-
netic variations, 3547

Bonpas, M., with others, G-M counters with mixtures
of rare gas and organ:c vapour, 1540

Bonshtedt, B, E., with G. A. Grinberg, exact theory
of wave field of transmission line, 1989

Booth, A. D., hysteresis-loop plotter, 1507

and A, D. Holt, Se rectifier in digital computers,
3146

Booth, R. E., and R. C. White, valve frame grid for
automatic production, 3410

Boothroyd, W. P., and J. Waring, selection of u.h.f.
television signals, 535

Booton, R. C., Jr.. noalinear control systems with
random inputs, 2776

Bopp, F., nature of waves, 3185

Bordan, J., with W, Hitschfeld, errors in radar meas-
urement of rainfall, 2104

Bordone, C., and G. G. Sacerdote, power and effi-
ciency of passive quadripoles, 81

Borgnis, F., interaction between e.m, wave and dipole,
972

Borgnis, F. E,, acoustic radiation pressure, 1

Borovik, E, S., conductivity of metals at high current
density, 1793

Borowitz, S., electron-ion recombination at low pres-
sures, 2634

van den Bosch, J. C., and F. Bruin, cavity wavemeter,
483; automatic milliwattmeter for e.m. radiation,

Bisch, W., telemetering systems, 1870

Boscia. A. F., colour-bar generator produces 1-Q sig-
nals, 2732

Bose, H. J.. with E. H. Armstrong, multiplex f.m.
broadcast signais, 849

Bosman, L., with others, receiving aerials for band 111
television, 3461

Bosse, G., calculation of spectrum for multichannel
radio links with f.m., 248; band-pass circuits with
minimum number of coils, 3497

Bosse, H., and W. Crone, slotted-cylinder aerial for
174-216-Mc/s band, 562

Both, E., permeability of SiFe, (A)771

Battcher, F,, nonlinear distortion in class-B push-pull
amplifier, 1236

Bottger, O., semiconductor properties of Cu.O,
(C)436

Bouderlique, M., with G. Comte, amplitude and
phase equalizer for pulse echometer, 3623

-——3vgith others, echometer for testing coaxial cables,
11

Bouix, M., measurements on cm-) aerials, 1127; di-
rection of maximum gain and stationary polarization
for radiation from aerial, 3132

Boulloud, A., discharge between positive point and
plane in compressed air, 2917

Boundy, J. R., and S. A. Bergen, electronic process
controller, (D)1155

Bouwkamp, C. ]J., diffraction theory, 2909

Bovill, C., printed-circuit television set, 3059

Bowe, P. W. A,, radio atmospherics received simul-
taneously at two places, 232

Bowen, E. G., A Textbook of Radar, (B)3562

Bowerman, E. R., and R. F. Walton, flexible plated
circuit, 695

Bowers, D. F., and J. F. Ennos, high-power h.f.
broadcast transmitters, 2252

Bracewell, R. N., J. Harwood and T. W. Straker,
ionospheric propagation at 30—65 kc/s over short
distances, 2200

Bradburd, E. M., Type-FTL 20-B u.h.f. television
transmitter, 2786

Bradfield, (., improvements in ultrasonic flaw detec-
tion, 3311

Bradley, R. S., thermistor McLeod gauge for 1-10-7
mm Hg, 3229

Bradley, W, E,, surface-barrier transistors, principles
of, 893; design of band-pass amplifier, 1713

Bradshaw, S. E,, melting and solidification of Ge, 3588

Brady, T. W., cathode-coupled valves, 2052

Braffort, P,, M. Spighel and C. Tzara, consequences of
theory of action at a distance, 3200

Brainerd, B., with K. Enslein, minimal-noise pre-
amplifier, 1363

Bramley, E. N., d.f. studies of ionospheric irregulari-
ties, 1055

with H. G. Hopkins, relative performances of
U-Adcock and wide-aperture direction finders, 143

Brand, F. A., with others, Si point-contact transistors,
forming, 1246, enhanced o in, 1607

Brandi, O. H., heating, etc. of the Lokstedt tele-
vision building, 565

Brandstaetter, F., Forster probe, self-field distortion
in, 1506, measurement effect of, 2174

Branin, F, H,, Jr., electronic counter for use in inter-
ferometry, 1527

Braun, A. G., with W, Oesterlin, mains-supplied d.c.
amplifier, 2345

Braun, E. H., gain of small horns, 636

Braun, H. V., transistor oscillator, 687

Braunbek, W., diffraction by circular aperture, 3536

Bray, R., and B. R. Gossick, transit-time effect in Ge
rectifiers, 888

Breckenridge, R. G., and W. R. Hosler, electrical
properties of TiO: semiconductors, 757

with R. K. Cook, anelasticity of quartz, 1838

Brekhovskikh, L. M., propagation of sound in aniso-
tropic medium, 296

Bremmer, H., troposphere as propagation medium,
1548, 1885

Brenkman, J. A., with F. van der Maesen. solubility
and diffusion of Ni in Ge, 3589

Brenner, M., and H. G., Schmitt, gas-tube filament
connections, 3424

Brentano, J. C. M., and C, Goldberg, electrical con-
ductance of pressed powders, 2439

Bretscher, M. M., with others, concentration of cyclo-
tron beam of strong-focusing lenses, 3320

de Bretteville, A. P., Jr., antiferroelectric-ferroelectric
phase transition in PbZrO,, 3246

Brewer, G. R., focusing high-current electron beams,

2262

Brewer, W. L., J. H, Ladd and J. E. Pinney. bright-
ness modification proposals for televising colour
film, 1211

Bridges, J. E., detection of television signals in noise,
3703

Bridges. T. J., gas-discharge noise source for 8 mm X,
2478

Bridgman, P. W, resistance of 72 elements, alloys and
compounds up to 100,000 kg/cm?, 1450; effect of
pressure on resistance of Ge, 1466

Briganti, E.. microphony due to vibration of variable
capacitor, 75

Briggs, B. H., and M. Spencer. horizontal movements
in the mnosnhere. 2945

Briggs., H. B., and R, C. Fletcher, infrared absorption
by free carriers in Ge, 1081

—— with M. Tanenbaum, optical properties of InSh,
1098

Briggs, T. H., and F. R. Michael, foreign tube design
techniques, 3396

Bril, A., and H. A. Klasens, efficiency of fluorescence
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in c.r. tubes, 431
H. A. Klasens and P, Zalm, determination of
decay times of phosphors, 1503
Brillouin, L., negentropy principle of information,
794; negentropy and information in communica-
tion, 3033
Brimley, K. J., with J. H. L. McAuslan, polycathode
counter-tube applications, 350
Brini, D., and P. Veronesi, decay of space charges in
intermittent discharges in Ne and Ar, 2068
and others, amplifier with low dissipation and
short rise time, 3507
Brinkman, J. A., effects of temperature gradients on
diffusion in crystals, (D)1837
Brissonneau, P., variation of diffusion-after-effect field
with induction 3197
Brock, I., solutions of Rayleigh-type forced-vibration
equation, 201
Brocke, R. L., with J. E. Maynard, kerosene-conled
transistors, 71
Broder, J., with K. Lehovec, semiconductors as solid
electrolytes, 3048
—Owith others, crystal growth by tip fusion method,
2708
Br;)dsin. J.. approximation in operational methods.
156
Brodribb, B. C., with D. D. Jones, h.f. effects in Ge
diodes, 1230
v. Broecker, (., monitoring and two-channel opera-
tion of RIAS transmitter, 1916
Bronder, O., coupled lines as h.f. transformer. 996
Bronwell, A. B., and others, vacuum tube detector
using large transit angles, 3096
Brooke, D. A, frequency-shift radiotelegraph equip-
ment, 525
Brooker, R. A., digital computing techniques for
physics, 1319
Brooks, 1., with W. Paul, pressure dependence of
resistivity of Ge, 3264
Brooks, W. L., and others, absorption of mm waves
in dielectric solids, 1840
Br;)on;. T., lattice defects and resistivity of metals,
11
Brot, C., measurement of microwave dielectric con-
stant of liquids, 3621
Broudy, R,, and H, Levinstein, h.f, resistance, of thin
films, 2696, of photoconducting films, 2697
Brouillet, P, and 1. ¥pelhoin, electrolytic polishing of
Ge and Pt, 455
Broussaud, G., with J, C Simon, detection of a radio
wave by a ferrite, 2904
Brown, H., equivalent Q0 of RC networks,
(D)672
Brown, F,, and D. Park, magnetic resonance phe-
nomena in ferrites, 2144
Brown, G. H., N.T.S.C. colour television signal, for
c}llrominance. 1199, mathematical formulations of,
1199
Brown, G. W., with L. N. Ridenour, subscription
television, 1197
—— with others, photographic techniques for infor-
mation storage, 66
Brown, J., types of wave near guiding surface, 625;
artificial dielectrics, 639
with R. E. Collin, transmission-line matching
system, 966
6With J. L. Farrands, Boltzmann interferometer,
1865
Brown, J. N., with J. M., Watts, sweep-frequency in-
vestigation in Lf, band, 2396
Brown, R. A., with others, multiple stratification of
F layer at Ibadan, 2668
Brown, R. H., symposium on radio astronomy, 714
and C. Hazard, model of r.f. radiation from
galaxy, 397; r.f. radiation from spiral nebula M, 81,
1046; extended r.f. source of extragalactic origin,
1047; survey of 23 localized radio sources, 1408;
radio survey of Milky Way, 1409
H. P. Palmer and A. R. Thompson, galactic
radio sources of large angular diameter, 2657
Brown, R. K., velocity of sound in ocean, 1646
Brown, S, B., and W. Petrie, effect of sunrise on re-
flection height of 1.f. waves, 2092
Brown, S, C., with L, Gould, properties of ionized
gages at h.f., measurement of discharge admittance,
0.

with D. H. Looney. excitation of plasma oscilla-

tions, 2371

with others, resonant-cavity study of semicon-
ductors, 2437

Brown, W, L., n-type surface conductivity on p-type
Ge, 166

R, C, Fletcher and K. A. \Wright, annealing

bombardment damage in Ge, 1469

with R. C. Fletcher, annealing bomnbardment
damage in diamond-type lattice, 1477

Brown, W. T., design of v.h.f. multichannel telephone
equipment, 1575

Browne, I, C,, and T. R. Kaiser, radio echo from head
of meteor trails, 712

Brugger, H. R., with others, properties of colloidal
ferroelectric materials, BaTiOs, 3244

Bruijning, H. G., pulse formation and supply for
magnetrons, 2061

Bruin, F., frequency stabilization of reflex-klystron
oscillator, 93

with J. C. van den Bosch, cavity wavemeter,
483: automatic milliwattmeter for e.ni. radiation.
1864

Bruining, H., Physics and Applicatinns of Secondary
Electron Einission, (B)2642

with others, television pickup tube for light and
X-rays, 1935

Brunetti, C., with L, K. Lee, automatic assembly of
electronic equipment, 694
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Brunhart, W., E. Rohner and L. Soés, m.f. interfer-
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Brunner, F., low-distortion pulse modulator, 1866

Bruns, R. A, analogue computers for feedback control
systems, 982

Bruzac, J. J., flip-flop chains for computers, 2010
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2300
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capability of helical r.f. lines, 1666

Bryant, J. M., M. M, Newman and J. D. Robb, pro-
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controlled clocks, 3616

Bube, R. 1., S, Larach and R. E. Shrader, poisoning
mechanism in ZnS: Mn phosphors, 1782

Buchholz, W., system design of IBM Type-701 com-
puter, 28
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4 in the Federal German Republic, 3380

Buck, D. A,, and W. I. Frank, nondestructive sensing
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Buck, R. E., with others, Ge power transistors, 3391

RBuckerfield, P. 8. T., parallel-T d.c. amplifier, (D)95
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1434
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phy, 3038

Ruland, R. N., analysis of nonlinear servos by phase-
plane-delta method, 3044
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Bullen, J. M., and C. H. Cummack, lunar diurnal
variations of earth’s magnetic field, 2385

Bullen, M. A., and L. A. Daynse, time-marker for
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RBulliard, H., photomagnetoelectric effect, in Ge, 2104,
in Ge and Si, 3231

Bullington, K., reflection coefficients of irregular ter-
rain, 3341

Buneman, 0., self-consistent electrodynamics, 2075

Burfoot, J. C., correction of e.s, lenses, 824

Burgess, E., exploring the ionosphere by rocket, 130

Burgstaller, J,, u.s.w, planning in Austria, 1180

van der Burgt, C. M., M. Gevers and H. P. J. Wijn,
measurement of properties of ferroxcube, 207 .

Burhop, E. H. S,, with H. S. W, Massey, Electronic
and lonic Impact Phenomena, (B)711

Buritz, R. S., with D. Alpert, limiting factors on at-
tainment of very low pressures, 2102

with others, diffusion of He in glass, 3564

Burke, H. E., Jr., analogue-to-digital converters, 46

Burkhardt, (., measurements on corner-reflector
aerials, 1999

Burkhardtsmaier, W, h.f. filters for television trans-
mitters, 361

Burks, A. W, and J. B. Wright, theory of logical nets,

3

Burnett, J. H., thyratron power supplies for inductive
loads, 262

Burnham, J., breakdown and leakage resistance of
metallized-paper capacitors, 2595

Burns, D. O, and C. W. Cooper, harmonic-response-
testing equipment, (D)1147 .

Burns, L., electroluminescence of insulated particles,
1787

Burnside, D. G,, ceramic-to-metal seals of W-Fe type,
24

Burr, R. P, electronic masking in colour television,
1205

Burstein, E., anomalous optical absorption limit in
InSb, 2134 .

and others, infrared photoconductivity due to
neutral impurities in Ge, 1808; optical investiga-
tions of impurity levels in Si, 2422

Burton, J. A., and others, effect of Ni and Cu on re-
combination in Ge, 2429

Busch, G., and R. Jaggi, measurement of Hall effect
without external field, 1497

——and W. Maier, pulse apparatus for ultrasonic
measurements in liquids, 3108

-—— and E. Mooser, magnetic properties of grey tin,
1476

——and O. Vogt, variation of properties of Sh and
InSh at melting point, 3573

—— and J. Wieland, mechanism of conduction in grey
tin, 1475

and U. Winkler, conductivity of intermetallic

compounds, 1471

F. Hulliger and U. Winkler, properties of
MgiShy, 3591

Bussey, H. Ii., and G, Birnbaum, variations in at-
mospheric refractive index, 718

RButcher, P. N, electrodynamic field equations, 387

Rutler, F., pulse duration modulator circuit, 2532

Butler, K. H., C. W. Jerome and J. F. Waymouth,
electroluminescent lamp, 3636

—— with others, electroluminescent ZnS phosphors,
1786

Butt, D. K., efficiency of anthracene scintillation
counter, 1160

Butterworth, J., with others, frequency dependence of
mutual conductance of aged oxide-cathode valves
907

Buuck, W, P., simptified system of wave analysis, 216

Byatt, D, W. G., effective polarization on elevated-
aerial direction finders, 145

Byers, W. F., balanced crystal-diode modulator, 881

Byram, E. T., T. A. Chubb and H. Frledman, solar
X rays and E-layer ionization, 1416
Byrd, J. F., with others, theatre sound system, 1282
Bysrsnes. I. F., maritime radio and radar developments,
1

Bytschkow, S, 1., frequency spectra of pulses with
varying carrier frequency, 2213

Cazt:)ar;nes, F., induced electrodeless discharge in Ne

1

Cacheris, J., microwave modulator using ferrites, 3183

de Cadenet, M. J., reduction of background noise in
reproduction of records, 1658

Cady, W. G., and C. E. Gittings, measurement of
power of acoustic source, 943

Caffiauz, J., and others, standardization of printed
circuit materials, 2065

Cagniard, L.., magneto-telluric method for geophysical
prospecting, 491

Calien, G., perturbations of nonlinear filtered oscil-
lator, 2044; geometrical integration of nonlinear
second-order differential equations, 2162

Caianiello, E. R,, nonlinearities in strong-focusing ac-
celerator, 1529

and A. Turrin, stability and periodicity in
strong-focusing accelerator, 1530

Caillon, P,, with J. Granier, dielectric hysteresis and
elastic after-effect, 2963

Cain, C. W,, with others, C.B.S, colortron, 1228

Cain, J. C., auroral radio-echo table and diagram, 416

Caldwell, J. J., Jr., high-power travelling-wave valve
gain and saturation characteristics, 1962

Callaway, D. B, with others, design of noise-reducing
telephone booths, 2844

Callendar, M. V., impulse noise generators, 2725

Camfield, G. ]., frequency-generating systein for v.h.f,
communication equipment, 1913

Camp, L., directional BaTiO; transducers, 315

Camp, P. R., resistivity striations in Ge crystals, 2704

Campbell, I. D., boundary-layer absorption in spheri-
cal resonator, 1642

with D. E. Weston, propagation of sound waves
in tubes, 612

Campbell, R. D,, path testing for microwave radio
routes, 257

Campbell, W., with others, m.u.f.s for path Washing-
ton-Resolute Bay, 1889

Camras, M., magnetic recording, 2295

Canac, F., sound waves made visible by schlieren
method, 2291

Capps, F. M,, with others, effective ground-conduc-
tivity measurements in U. S., 2381

Carley, W. J., multilayer distributed-constant delay
lines, 3157

Carlin, H. J., and R. La Rosa, synthesis of reactance
quadripnles, 993

Carlisle, R. W., with others, hearing aids, 1664

Carlson, J. F., and T. J. Hendrickson, variational
methods for problems in resistance, 1732

Caro, D. E., and L. U. Hibbard, oscillator switching
for synchrotron control, 496

and L. H, Martin, velocity of sound in air at low

pressure, 615

J. Y. Freemanand L. U. Hibbard, servo drive for

accurate speed control, 3326

with L. U. Hibbard, stable h,v. source, 1585

Carpenter, R. O'B,, electro-optic sound-on-film moda-
lator, 1663

Carrara, N., microwave-physics centre at Florence,
1629. report for 1952, 3430

Carroll. 7. M., electronics in oil industry, 3660

Carter, R. O., and L. K. Wheeler, code converters for
instoe(:'connection of Morse and teleprinter systems,
2

Case, R. L., and 1. Kerney, programme transmission
over Type N carrier telephone, 2768

Cashman, R. J., with D. E, Soule, bulk photocon-
ductivity in PbS, 2103

Caywood, W. P, Jr,, R. C. Lyman and W. M. Kauf-
man, generalized servomechanism evaluation,
(\)3031

Cazenave, R., magnetic field of conductor, 1391; re-
duction of distortion of pulses in uniform coaxial
line, 2298; secondary parameters of coaxial pair,
3125; common elliptic integrals and functions, 3282,
3283

Cederbaum, 1., high-speed product integrator, 1313

Celinski, O., with others, pulling effect in synchronized
systems, 2018

Chahid, W., axial field of Alvarez-type linear acceler-
ator, 3327

Chait, H. N., with others, nonreciprocal microwave
component, 2040

Chakrabarty, S. K., and R. Pratap, dynamo theory of
geomagnetic variations, 2384

Challice, C. E., proceedings of conference on electron
microscopy, 3330

Chalmers, J. A., charge on ionosphere, 131, (D)2663;
atmospheric electricity, 2947, effective separation
of discharging points, 140, agrimeter for recording
field, 1061

Chambers, D., with others, high-definition general-
purpose radar, 1068

Chambers, R. G., effect of relaxation on measurements
of anomalous skin effect, 2625

Chambers, T. H., and 1. H. Page, logarithmic receiver,

3345

Chandler, C. H., and G. D. Linz, wide-band amplifiers
using secondary-emission valves, 367

Chaney, J. G., mutual impedance of stacked rhombic
aerials, 2571

Chang, S. S. L., filter problem of power-spectrum
analyser, 3168

Chapin, D. M., C. S. Fuller and . L. Pearson,
Si p-n-junction photocell for converting solar radia-
tion, 3076
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Chapman, F. W., and \V. D. Matthews, a.f. spectrum
of atmospherics, 419

Chapman, R. D., microwave repeater site planning
and development, 2771

Chapman, R. P, and B. W. Currie, radio noise from
Aurora, 417

Chappell, D. W G., L. B. Hainsworth and 1. M.
Moorat, statistical results on ionospheric storm
phenomena, 135

Chari, S. S., with others, ultrasonic waves in liquids,
absorption of, 4, 1274, 1275, temperature effect of,
S, frequency dependence of power of radiation, 1272

Charles, T. G., industrial metal detectors, 3315

Ch:lrlelszby. A., electron currents in thin oxide films on

. 121

Chase, I'. H., B. H. Hamilton and D. H. Smith,
transistors and junction diodes in telephone power
plants, 3387

Chaste, R., aerial at Allouis long-wave station, 1677

Chatten, J. B., photoelectric colorimeter, 1203; tran-
sition effects in compatible colour television, 1208

Chatterjee, B., F region, regularities of, 407, 2089,
ionization distribution in, 2939; oblique propagation
over a curved earth, 2199

Chatterjee, J. S., wide-band oscillator with conical-
helix tuning indicator, 2342

with G. S. Sanyal, measurement of permeability
at microwave frequencies, 2467

Chatterjee, S. K., cavity resonators, 79; propagation
through cylindrical guide with two dielectrics, 328,
1670, 1671, 1992, 2855

—— with N. N, Biswas, note on Armstrong system of
f.m., 246

Chavance, P., and B. Chiron, transmission of cm
waves along wire guides, 1665

Chavasse, P., and R. Lehmann, acoustic testing of
!ﬁugdspeakers, 8; international congress on acoustics,

and L. Pimonow, comparison of microphone
calibrations using pure tones or noise, 301
and P. Riéty, standard test gear developed by
Acoustics department of C.N,E.T., 2835
Cheeth?m. R, J., E. L. Mather and W. W_ . Clarke.
termination for 0.375-in, coaxial cable, 2178
Chen, H, S. C., effect of Vy on I, of diode, (12)3730
Chen, T. S., output windows for tunable magietrons,
2307, broad-banding of, 2857
Chzeor;%. C, C., transistor equations using 4 paranieters,

Cherepnev.. AL AL with M, N. Alentsev, absorption
z;%:lq luminescence spectra of ZnS-Cu phosphors,
Clze(;'rqosky. E, J., phased-epoch method of analysis,

Chernyshev, I. N., with others, electron-optical
method of imaging objects with magnetic in-
homogeneities, 2739

Cherry, E. C,, recognition of speech, 917; time con-
sidered as complex variable, 2025

Che&!)(l)n, T. C., secondary heams from metal lenses,

with D. H. Shinn, tolerances in parameters of
microwave lenses, 2

Cheston, W., with others, statistical estimation in
physics, 1370

Chetaev, D. N., acoustic impedance of moving plane
emitter, 3435

Chhapgar, A. F,, with S. Parthasarathy, viscosity and
anomalous absorption of ultrasonic waves, 300

with others, oscillations of quartz crystal, 353

Child, (%\61 R., with others, life of oxide cathodes,

(D)9

Chinn, H. A,, and others, C.B.S. Television City tech-
nical facilities, 3052

Chiplonkar, M, W., waveforms of atmospherics, 1427

Chiron, B., with P. Chavance, transmission of ¢m
waves along wire guides, 1665

Chittick, K. A., spurious radiation from television 1¢
ceivers, 3062

Chlavin, A., matching nonstandard waveguides, 330

Chodorow, M., and others, high-power pulsed klys-
tron, 580

Chong, K. Y., with D. A, Bell, current noise in com-
position resistors, 2328

Chow, S. H., parallel-connected magnetic amplifiers,

2055

Chow, W. F,, h.f. transistor amplifiers, 2056

and J. J. Suran, transient analysis of transistor
amplifiers, 342

Christ, K., with others, Cologne-Frankfurt-Neustadt
television link, 538

Cliristensen, H., surface conduction channels in Ge,

3585

Christiansen, W. N,, and J. A. Warburton, distribu-
tion of radio brightness over the sun, 715

Christopher, H. N., with J, M, Barstow, measurement
of random video interference, 2790

Chu, Y., feedback control systems, analysis of, by
root-locus method, 1184, synthesis of, 1185

Chubb, T. A., with others, solar X rays and E-layer
ionization, 1416

Chuikin, E. L., pulse method of measiurement of ve-
focity of ultrasonic waves, 3438

Church, H, V., remote bacse station, 855

Cifuentes, M. G., and O. G. Villard, Jr., r.f. phase-
difference networks and polyphase selectivity, 1910

Clack, G. T., experimental field-strength meter for
band I1I, 2462

Clapp, J. K., stable LC oscillators, 3170

Clark, C. B., with S. F. Kaisel, luminescent screen for
use with very-low-velocity electrons, 2113

Clark, E. G,, and C. H. Phillips, colour demodulatms
for television receivers, 2788

Clark, L, B., Sr., recent developments in G-M count-
ing tubes ,501



1955

Clark, M. A., acoustic lens as directional microphone,
1659

with H. C. Montgomery, shot noise in junction
lranﬂ\mrs 1248

Clark, W. R., R. E. Watson and G. C. Mergner, uni-
vers.xl meter. 2182

Clarke, I2. N.. oxygen-induced surface conductivity on
Ge, 168

——and R, .. Hopkins, conductivity of mechanically
disturbed Ge surfaces. 1086

Clarke, J. Q.. use of loran for survey work in Pacific,

Clarke, S, L. H., with A St. Johnston, applications of
electronic computer te business accounting, 3140
Clarke, W. W, H,, and J. D. S. Hinchliffe, evaluation
of cable lrreguhrmes at v.h.f., 1986

and C. W. K. Maysmor, precision waveguide at-

tenuator, 3008

with others, termination for 0.375-in. coaxial
cable, 2178

Clavier, P. J. M., nonlinear distortion of random sig-
nal, appllcauon to f.m., 1689; phase distortion due
to distortion of f.m. wave, 3350

Clayden, D. O., with wthers, Hg- delay-line storage
system for ACI‘. compuler o1, (D)2012

Cleland, J. W.,and J. H Crawford Jr., radiation ef-
fects in InSh, 2133

Clement, L. M., televuion receiver interference in-
duslry record, '306

Clement, P. R., Tcheb){heﬁ' approximation method,
200

Clemmow, P. C., and j. Heading, col}plegl forms of
equations governing propagation in ionosphere,

307

Clogston, A. M., and H. Heffner, focusing of an elec-
tron beam by periodic fields, 3099

Coales, J. F., appllcatmn of information theory to
data-transmission systems, 253, (ID)1907 .

Coblenz, A., and H. L. Owens, theory and application
of transislors, 283, 341, 658, 1013

Cochardt, A, W., method of measuring magnetostric-
tion, 1849

Cod\mg. \W. T., d.c. component in television, 1220

Cockle, A., 160-m transistor transmitter, 2254

Coffeen, \V \V., ceramic and dielectric properties of
stannates, 191 quate:nary system BaTiO,-BaSnOs-
Srsn0y-CaSnOs, 192; effect of minor constituents in
BaTiQ, capacitors, 2594

Coftin, F. D., and S. L. Simon, e.m.f. developed by
creeping Zn crystal, 1022

Lo;,;,cshall 1. S., transmission of intelligence in type-
script, 1175

Cohen, B, L., theory of fixed-frequency cyclolron 495

Cohen, ]., semiconducting filins of Sb, 3270

Cohen, M. Hi.. bandwidth of cavity aerials, 2862

Cohn, M., annular resenant slots in circular wave-
guide, 1672

Cole, A. W., h.f. communication systems, 3035

Colin, J. E.. image trarsfer coeflicient of ladder-type
filters, 997

Colli, L.., and U. Facchini, mechanism of discharge in
Ar-filled counters, 1538

and others, dynamics of corona discharge be-
tween cylindrical electrodes, 2630

Collin, R. E., and J. Brown, transmission-line match-
ing system, 966

Collins, L.. E., and O. S. Heavens, magnetic behaviour
of sinu]c-cryslal Ni films, 2442

Collins, R. J., with others, infrared absorption in
p-type Ge, 75() 1082

Colombo, S., calculation of transient distortion, 3494

Coltman, J. W., specification of imaging properties,
3696

Combe, R., pass hand and dispersion of loaded wave-
gmdce 2502 attenuation of waveguides with circu-
lar irises, 2856

Combe, R.. and M. Feiz, magnetic undulator, motion
of electron in, 1036, radiation from, 1037 .

Comeforo, J. E.. and others, synthetic mica investiga-
tions, 784

Comte, (5., and M. Bouderlique, amplitude and phase
equalizer for pulse echometer, 3623

M. Bouderlique and G. Thévenet, echometer for
testing coaxial cables, 1136

Confetta, A. M., propagation of e.m. waves in ionized
gas, 1038

Conger, R. L., and L. E. Schilberg, noise discriminator
for periodic signals, 2047

Conn, G. K. T., and H. N, Daglish, simple thermionic
vacuum gauge, 2634; cold-cathode ionization
gauges, 3563

Connon, G. L., with R. G. Barker, periodmeter, 221

Conway, T. D., measurement of harmonic distortion,
1509

Com\ell M., experimental evidence of degeneracy
in Ge, (D)2427; high-field effects in Ge, 2976

with P. P, Debye, electrical properties of n-type
Ge, 2127

Cook, J. S., R, Kompfner and H. Suhl, travelling-wave
valves using ferrite attenuators, 3092

Cook, K. A., with K. \V. Plessner, anomalous tempera-
ture coefficient of permittivity in BaTiO,, 2716

Cook, R. K., and R. G. Breckenridge, anelasticity of
quartz, 18%8

Cooper, B. J., with W. R, Bland, high-speed precision
tachomeler. 1153

Cooper, C. W., with D. O, Burns, harmonic-response-

testing equipment, (D)1147

Cope, A, D)., and A, Rose, X-ray noise observation
using a photo-conductive pickup tube, 2240

Cope, J. E., German radio show, 292

Coquerel, R., use of Cs vapour in thyratrons, 1264

Cordiay, R., with others, long-line effects on tunable
radar, 1433

Coroniti, 8. C.. and E. Heaton, conductivity of atmos-
phere over Pacific Ocean, 2401

Corrington, M. S,, and R. W. Sonnenfeldt, synthesis
of constant-time-delay networks, 2882
Cortellessa, G.. and R. Querzoli, optical system for
transmission of information, 2481
Cosens, C. R., tapped inductances, 1328
Cosslett, V. E,, electron microscopy at Cambridge,
40

Cotte, M., propagation of pulse in wavegmde. 2306;
waves of current without voltage in parallel lines,
2851; symmetrical quadripole lattice networks, 3491

Coughanour. L. W,, and V. A. DeProsse. phase
equilibria in MgO-TiO: system, 463

Counord, R., determination of slope of valve charac-
teristic, 482

with others, integrator and differentiator circuits
in acoustics technique, 3437

Coupx;c. P., with others, solar radio-noise storms,
104

Cowan, F, A., networks for theatre television, 3049

Co\§l7ey. J. M., new electron microscope principle,
1876

Craft, L. M., design trends in communication equip-
ment, 1178

Craggs, J. D., with N, R, McCormick, measirements
of relative dielectric strength of gases, 3191

Craig, L. J., inagnetic amplifier as analogue-computer
component, 62

. 2with \W. H. Libaw, photoelectric shaft digitizer,

1

Crain, C. M., J. R. Gerhardt and C. E. Williams sur-
vey of tropospheric refractive-index measurements
for U. S. regions, 2662

A. W, Straiton and C. E. von Rosenberg, sta-
tistical survey of atmospheric refractive-index
variation, 1759

Cramwinckel, A., sound equipment in Bussum tele-
vision studio, 878

Crawford, G. J. B., with H. J. Moody, electronic
ratchet, 3153

Crawford, J. H., Jr.,, and D. K. Holmes, chemical ap-
proach to treatment of electronic spin in semicon-
ductors, 2623

5 \;ilh J. W. Cleland, radiation effects in InSb,

13

with D. K. Stevens, magnetic susceptibility of
Ge, 1467

Cremer, L., sound attenuation in duct with absorbent
wall, 309; sound propagation in structures, 1277

Creusot, J., variation of permeability with mechanical
stress, 2440

and A. Langevin, definition of ferromagnetic
state with maximum stability, 1102

Crompton, R, W, L, G. H. Huxley and D. J. Sutton,
motion of slow electrons in air, and application to
ionosphere, 106

Crone, W., with H. Bosse, slotted-cylinder aerial for
174-216-Mc/s band, 562

Cronemeyer, D. C., with others, refractive index of Ge
measured by interference method, 2131

Croney, J.. reduction of sea and rain clutter in marine
radars, 2953

Crosby, D. R., duplexing filters for 2 kMc/s, 677

Crosby, M. G., long-range communication trends,
1172

Crosman, L. P., Remington-Rand Type 409-2 com-
puter. 36

Cross, L. E., dielectric properties of BaTiO, single
crystals, 751

Crowhurst, N, H., design of high-Q iron-cored in-
ductors, 72; design of constant-resistance cross-
overs, 675; attenuator design, 1342

Crowley, T. H., reciprocity theorems in e.m. theory,
1

738

Crysdale, J. H., diffraction of e.m. waves by aperture
in large screen, 2078

Cullen, A. L., with H. M. Barlow, surface waves, 624

Culshaw, W., Fabry-Perot interferometer for mm X,
211; spectrometre for mm X\, 1135

and D. S. Jones, effect of metal plate on total
reflections, 1039

Cummack, C. H., with J. M. Bullen, lunar diurnal
variations of earth's magnetic field, 2385

Cunliffe, A., and D. P, Saville, measurement of wave-
guide impedance, 2172

Cunnell, F. A., E. W, Saker and J. T. Edmond, semi-
conducting compound InSb, 1816

with E. W, Saker, intermetallic semiconductors,
2412

Cunningham, W, J., amplitude variations in f.m.
oscillator, 1347

Curie, D., photoconductivity experiments at high
field strengths, 157; mechanism of electrolumines-
cence, 1373, 1728

—— with G. Curie, brightness variations in electro-
luminescence, 2108

Curie, G., and D. Curie, brightness variations in elec-
troluminescence, 2108

Curran, S. C., luminescence and the Scintillation
Counter, (B)1542; new counters, 2193

Currie, B. W., with R, P, Chapman, radio noise from
aurora, 417

with A. G. McNamara, radio echoes during

aurora, 3222

Currie, M. R., degenerate modes in spherical cavity,

78

Curtis, G. C., nomograms for sound ranging, 3561

Curtis, J. F., with others, responding to one of two
simultaneous messages, 2837

Curtis, R. C., with F, W. Roberts, audio a.v.c. sys-
tems, 1724

Cutler, A. E., analogue computers in aircrew training
apparatus, 3477

Cutler, C. C., mechanical travelling-wave oscillator,

lee;. S., with others, travelling-wave valves, 3086
Cutolo, M., geomagnetic field in E layer, 720, 2084;
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interaction betweéen waves and free electrons, 1167;
resonance curves of motion of electrons in upper at-
mosphere, 1168

Cutteridge, O. P. D., analysis and synthesis of net-
works, 663; monotonic transient response, 2031;
simple derivation of Nyquist's criterion, 3489

Dagg, M., with A. Maxwell, drift movements in upper
atmosphere, 3557

Daglisit, H. N., with G. K. T. Conn, sunplcthenmonlg
vacuum gauge, 2684; cold-cathiode ionization
gauges, 3563

Daguillon, J., with F, Lenouvel, fatigue in electron-
multiplier photocell, 3077

Dahlman, B. A., application of Biewster's angle to the
design of ccnxlal line components, 2852

Dain, J., and I. A. D. Lewis, adiabatic theory of elec-
tron gun for ‘crossed-field devices, 3727

Dainelli, D., and E. Aparo, recent clectronic com-
puters, 642

Dairiki, S., T. E. Lawrence and R. A. Mapleton,
equivalent-network representations for delay lines,
989

Dakin, T. W., with C. N. Works, dielectric breakdown
of SFs, (A)198
Dalton, W, M., a.c. voltage stabilizers. 3047
Daniel’-Bek, V., A. Voronin and N. Roginskaya,
thermoelectric generator TGK-3, 2514
Danner, H., with others, phase transitions in ferro-
electric KNbO;, 2115
Danos, M., and others, Cherenkov effect at micro-
wave A, 1392
Darner, C. L., suppression of flexural vibrations of
BaTiO,, 2280
Dazrr. J. ., with others, metal ultrasonic delay lines,
014
Darrow, K. K., solid-state electronics, 2354
Dazr;v;in. C., electron inertia and terrestrial magnetism,
382
Das, A. K., and B. N, Bhargava, radio noise bursts
from solar M regions, 1044
and K. Sethumadhavan, eruptive prominence
and associated radio noise burst, 393
Das Gupta, M. K., with R. C. Jennison, fine structure
of radio source Cygnus I, 1410
Dash, W. C., optical absorpuon and photoconduction
in BaO crystals 1115
Date, M., ferromagnetic resonance in polycrystalline
ferrities, 2713
Davids, N., optic axes and critical coupling in iono-
sphere, 412
Davidson, P, M., mobility of elections with mean free
path varying with velocity, 2072
Davies, M. W. 1., and G. R. Slemon, transformer-
analogue network analysers, 983
Davies, R. D., radio observations at time of solar
prominence, 392
with J. H. Piddington, thermal radio emission
from sun. 2645
with D, R. W. Williams, measurement of dis-
tance of radio stars, 3205
Davies, R, O., and G. O. Jones, thermodynamic and
kinetic properties of glasses, 197
Davis, L., Jr., and L. G. Rubin, dielectric properties
of (BaSr)TiO,, 783
Davis, .. 1., electronic air-war game, 2187
Davis, R. C,, detection of sure signals in noise, 1900;
detectability of random signals in noise, 3031
Davis, R. E., with C. Goldberg, new galvanomagnetic
effect, 3253
Davis, S., electrical resolvers, 337
Davisson, J. W., with others, infrared photoconduc-
tivity due to neutral lmpurmes in Ge, 1808; optical
investigations of impurity levels in Si, 2422
Davy, N., with H, J. Peake, magnetic fields of uni-
formly magnetized ellipsoids of revolution, 116
with W, Snowdon, magnetic field, of rectangular
pgle-pieces. 1388, between galvanometer pole-
pieces, 3004
Dawe, . G. M., with G. W. Morris, L.f. band-pass
filter, (D)676
Dawson, G., and others, Manchester/Kirk o'Shotts
television radio-relay system, 2784, (A)3306
Daykin, P. N,, and D. A, Wright, oxide cathodes in
accelerating fields, 3407
Daynes, L. A., with M. A, Bullen, time-marker for
eleurocardloxraphy. 2186
Dayton, 1. E., F. C,, Shoemaker, and R. F, Mozley,
glea;uremem of t\vo dimensional magnetic fields,
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and non a1 systems, 2027; information theory
and knowledge, 3032

—— and \W. 3. Pearson, anomalous clectron scatter-
inz in wetals, 3190
—and S. K. Roy, thermoelectric power of mono-
valent i-ctals, 1479

wit I M. Templeton, conductivity and noise

of cort on resistors, 343

AacDonald, J. R., theory of a.c. space-charge polari-

zation effects, 1024

Macdonald, J. R., a.c. cathode-follower circuit of very
Liigh innat impedance, 2053

Macek, ()., measurements on television receivers,
2479, 3376, 3634

Macfadyen, K. .., Small Transformers and Inductors,
(3)3184

Macliarland, C. E., with others, concentration of
cyclotron beam of strong-focusing lenses, 3320

Machlup, S., noise in semiconductors, 2438

Mackay, R. S, illations sustained by nonlinear
reactances, 680; switching in histable circuits, 2590

and H. D. Morris, transient response of glow
discharges, 2828

AMackenzie, R, B., d.c. voltage stabilizing circuit, 2228

MacNair, ., R. T. Lynch and N Hannay,
moulded thermionic cathodes. 1255

AMacneal, R. M., asymmetrical finite-difference net-
worl, 1331

Macnee, A. B.. with others, response of panoramic
receiver, 2755

Macovski, A.. minimum-signal detector for television
receiver, 554

with 13, Haruis, syimnmetrical-transistor phase de-

tector for horizontal synchronization. 2528
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Maczuk, J., with H. W. Henkels, anisotiopic re-
sistivities of Se crystals, 1076; properties of micro-
crystalline Se, 1801

Madelung, O., magnetic effects in high-mobility semi-
conductors, 3579

—— with O. G. Folberth, conductivity measurements
on InSh, 3269

—— with R. Gremmelmaier, preparation of single
crystals of semiconductor compounds, 2138

Mader, H. J., temperature dependence of gas-filled
G-M counters, 2741

Madey. R., and G. Fariy, electronic voltage integra-
tor, 2610

K. C. Bandtel and W. J. Frank, r.f. structure of
photon beam from synchrotron, 3645

Maeda, H., vertical distribution of conductivity in
upper atmosphere, 3210

Maeda, K., distribution and variation of F: layer,
2670

Maeda, S., with others, automatically recording mag-
netic balance, 2723

van der Maesen, F., and J. A. Brenkman, solubility
and diffusion of Ni in Ge, 3589

P. Penning and A. van Wieringen, thermal con-
version of Ge, 435

Maginnis, W. P., and H. Place, microwave system of
Michigan-Wisconsin Pipeline Company, 2771

Maginniss, F. J., with P. A. Abetti, coils, natural fre-
quencies of, (A)655, fundamental oscillations of,
3483

de Magondeaux, L., and R. de Magondeaux, passive
radar responder, 744

de Magondeaux, R., with L.. de Magondeaux, passive
radar responder, 744

Mahanti, P. C., with S. S. Mandal, d.c. resistivity of
Indian mica, 2453

Mahlow, G.. television link between Germany and
Switzerland, 3694

Aaidens, A. L., synchronizing observations of ‘sferics’
network, 1064

Maier, W., with G. Busch, pulse apparatus for ultra-
sonic measurements in liquids, 3108

Maine, .\. E., high-speed magnetic amplifiers, 2614

Maita, J. P,, with F. J. Morin, conductivity and Hall
effect in intrinsic range of Ge, 3257

with M, Tanenbaum, Hall effect and conduc-
tivity of InSb single crystals, 758

Makinson, R, E. B., and D. M. Slade, dipole resonant
modes of ionized gas column, 3532

Malé, D., stabilization of tetrode electrometer valve,

006

3
Malézieux, J., R. Sueur and M. Lehedinsky, stand-
ardized equipment Type S1L, 1909
Mallinckrodt, A. J., and T. E, Sollenberger, optimum
pulse-time determination, 3031
Malsch, F., tuning-indicator valves, 899
Malsch, J., equivalent circuits of transistors, 3074
Malthaner, W. A., and H. E. Vaughan, automatic
telephone system with magnetic-drum storage, 65
Malysheva, I. F., with F. D. Klement, phosphors
based on halides of group 11 metals, 3570
Manaev, E. l., simultaneous detection of signal and
interference, 3343
Mandal, S. S., and P. C. Mahanti, d c. resistivity of
Indian mica, 2453
Mandelbrot, B., simple games of strategy occurring in
communication, 3031
Mand!, G.. geometrical optics and Maxwell’s theory,
1019
Mange, P., with M. Nicolet, dissociation of Oz in high
atmosphere, 2389
Manley, J. li., and M. J. Jakobson, cyclotron beam
energy determination, 3321
Mann, I’. A., summation of Fourier Series by Laplace
transformation, 199
Manners, M., glass in the electronics industry, 789
Manning, F. A., with L. Hartshorn, behaviour of
standard cells generating appreciable current, 3359
Manning, L. A,, meteoric echoes from dense columns,
1398; ionospheric winds, 2091
A. M. Peterson and O. G. Villard, Jr., ionosphere
wind analysis by meteoric echo techniques, 2393
0. G. Villard, Jr., and A. M. Pecterson, length of
meteor trails, 124
with V. R. Eshleman, radio communication by
scattering from meteor jonization, 1884
Mansfeld, W., noise factor of amplifiers, 1008; equip-
ment of Berlin-Leipzig television link, 3693
Mansfield, R., electrical conductivity and thermo-
electric power of sintered MgO, 172 .
Many, A., measurements of minority-carrier lifetime
in transistor materials, 2129
with others, isothermal Hall effect in semicon-
ductors, 433
Mapleton, R. A., with others, equivalent-network
representations for delay lines, 989
Marais, A., diffusion after-effect in weak alternating
ficlds, 2637
Marcon, A., with G. Raoult, elliptically-polarized-
vibration analyser for circular waveguide, 1500
Marcou, P., noise and R/T with a.m., 1173; inter-
modulation in pulse communication systems, 3353
Marcou, R. J., with others, bifurcation of the E region,
1054
Mariani, F., electron density in upper atmosphere,
086

Marique, J.. action of periodic telegraphy signals on
cascaded RLC circuits, 2034

Mark. M., torque requirements of radar aerial, 2573

Marko, H., interference in nonidealized f.m. receivers,
2502

Markowitz, R. S., transistorized radar scope display
unit, 1351

Marmor, S., superregenerative receivers for pulsed

radar reception. 2097
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Marsh, D. R., with others, New Jersey turnpike high-
way communication system, 2769

Marsh, E. C. J., minimizing contact potential in ap-
paratus design, 2348

Marshall, J. S., and W, Hitschfeld, fluctuating echo
from randomly distributed scatterers, 741

with W. Hitschfeld, choice of A for radar weather
detection, 2951

Marshman, R. C., standby generating plant for Man-
chester-Edinburgh television relay stations, 263

Martin, D. H., domain processes in SiFe single crys-
tals, 451

Martin, E. E., with others, field-emission-initiated
vacuum arc, 1025; space-charge effects in field emis-
sion, 1027

Martin, G. E., equivalent-circuit constants of low-Q
piezoelectric resonators, 2829

.\1ar§)ig. H., phase-correction networks for television.
11

Martin, J. E., and J. Ruze, cosecant aerial aids u.hi f.
television coverage, 2566

Martin, K. E., direct-drive line-timebase circuit, 277

—— with E. Jones, direct-drive scanning circuit, 2523

AMartin, L. H., with D. E. Caro, velocity of sound in
air at low pressure, 615

Martindale, R. G., and D. A. Langford, preparation
of large single crystals of Si-Fe, 182

\Marton, L., Advances in Electronics, Vol. IV, (B)3104

and L. B. Leder, energy loss of electrons in pas-

sage through thin films, 2352

A. Simpson and S. H. Lachenbruch, election-

optical shadow method of magnetic-field mapping,

Martyn, D. F,, electric currents in ionosphere, 1419

with W. G. Baker, electric currents in iono-
sphere, 1417

Marx, I., recurrence relations for prolate spheroidal
wave functions, 2157

Marx, J. W., with others, Ge under ultrasonic stress,
1094, 1095

Marzullo, 8., with others, piezoelectric properties of
PhZrO,-PbTiO; solid solutions, 3247

Maslakovets, Yu. P, with others, mobility of charge
carriers in semiconductors, 163

Maslen, V., with 8. E. Williams, spectrum intensities
and r.f. noise in d.c. H arc, 2070

Mason, B, J., generation of electricity in thunder-
storms, 2004

Mason, W. P, and 1. Jaffe, methods for measuring
coefficients of crystals and ceramics, 2720

—— with W. Shockley, dissected amplifiers using
negative resistance, 2901

Massey, 1, S. W, and E. H. S. Burhop, Electronic
and Ionic Impact ’henomena, (B)711

Masucci, C., J. J. Insalaco and R. Zitta, lahoratory
receiver for study of N.T.S.C. system, 1229

J. R, Peltz and W. B. Whalley, signal overload

relay for television receivers, 2243

Masuzawa, K., with others, capacitor microphone
type M R-103, 3444

Mather, E. L., with others, termination for 0.375-in.
coaxial cable, 2178

Mathias, R. A, with L. A, Finzi, magnetic amplifier
performs analytical operations, (A)1723

Matossi, F., interpretation of electroluminescence
effects in excited phosphor, 3238

Matsuo, S., and others, microwave fading, 3669

Matsushita, S., lunar tidal variations in E, region,
408; studies on ionospheric storim, 2936; ionospheric
variations associated with geomagnetic disturb-
ances, 3554

Matthaei, G. L., conformal mappings for filter syn-
thesis, 357, (C)3167; techniques for network syn-.
thesis, 2872

Matthei, \W., with others, Si point-contact transistors,
forming, 1246, enhanced 4 in, 1607

Matthes, H., smoothing of loss attenuation in ladder
filters, 2036

Matthews, \WW. D., with FF. W, Chapman, a.f. spectrum
of attnospherics, 419

Mattig, W., magnetic field strength in sunspots, 1402

Matz, S., transient phenomena in a ferrite, 3605

Mauchly, J. W., with (. M. Hopper, programming
techniques and computer design, 26

Maulois, J., interaction of ultrasonic waves in air, 958

M(2117H'i2(‘e. D., impulse noise in a.m. and f.m. systemns,

[}

Mawardi, O. K., physical approach to loudspeaker
problem, 1660

Maxwell, A., and M. Dagg, drift movements in upper
atmosphere, 3557

Maxwell, L. R., and S. J. Pickart, magnetization in
Ni ferrite-aluminates and -gallates, 1830

May, E. G., with H. F. Olson, electronic sound ab-
<orber, 1654

May, J.. with others, vacuum-tube detector using

Iarge transit angles, 3096

fay, J. E., Jr., ultrasonic delay lines, 2905

saud, P. N., south magnetic pole in 1952, 399;
n(’)cnrding the geomagnetic field at Port Martin,
100

Mayburg, S.. and L. Rotondi, thermal acceptors in
vacuum-heat-treated Ge, 755

Mayer, .\., and E. Vogt, magnetic measurements on
iron amalgam, 449

Mayer, C. G., colour television hroadcasting in the

U8, 3367

Mayer, (5., modulation ot resiziivity of Ge. 164

Mayer, I. 8., miniature-relay design, 347

Mayer, N., audibility of linear distortions of natural
sounds, 1979: mechanical transients in electro-
dynamic loudspeakers, 3117

Mayvnard, J. E.. and R. L. Brock. kerosene cooled
transistors, 71

Mayo, G., with F. A, Benson, impedance/frequency
variations  of glow-discharge voltage-regutator

A
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tubes, 3101; temperature variations of glow-
discharge tube characteristics, 3422

Mayot, M., with E. Argence, determination of true
height of ionosphere layers, 1765

Maysmor, C. W. K., with W, W H. Clarke, precision
waveguide attenuator, 3008

Mazenko, J. J.. with F. A. Schwertz, nonlinear semi-
conductor resistors, 173

Mazur, P., and B. R. A. Nijboer, statistical mechanics
of matter in e.m. field, 1390

McAfee, K. B., with K. G. McKay, electron multipli-
cation in Siand Ge, 1079

Mc:\n{nch. 0. G., thermocouple ammeters for v.h.f.,
330

McAuslan, J. H. L., and K. J. Brimley, polycathode
counter-tube applications, 350

McClane, C. T., adjustment procedures for colour-
television production, 3377

McCombie, C. W., fluctuation theory in physical
measurements, 472

McCool, W. A., a.n.-f.m. electronic analogue multi-
plier, 63

McCormick, N. R., and J. D. Craggs, measurements
of relative dielectric strength of gases. 3191

McCoy, R. E., f.m. transient response of band-pass
circuits, 1714

McCubbin, T. K., Jr.. dispersion of velocity of sound
in water, 2289

McDernmott, J. R., electronic drafting tools and
techniques. 3428

McGee, R. X., and J. G. Bolton, probable ohservation
of the galactic nucleus, 2932

McGhee, 11. A, television pickup devices, 548

McGregor, M. C., simple three-terminal micrometer
capacitor, 3155

McGuigan, J. 1., combined reading and writing on
magnetic drun, 43

McGuire, T. R., microwave resonance absorption in
Ni ferrite-aluminate, 2145

McGuire, \W. S., and A, G. Bird, radio hearer equip-
ment for carrier telephone systems, 1574, 2218

Mcllwain, K., with others, N.T.S.C. colour television
field test, 1199

Mclntosh, D. I, with R, P. W. Lewis, universal time
component in geomagnetic disturhance, 721; geo-
magnetic and ionospheric relations, 730; statistical
analysis of geophysical time series, 1048

McKay. K. G., avalanche breakdown in S$i, 2973

and K. B. McAfee, electron multiplication in Si

and Ge, 1079

with J. B. Johnson, secondary emission, of crys-
talline MgO, tH4, from Ge, 2132

McKelvey, J. P, and R. L. Longini, recombination
rates for injected carriers in Ge, 2977

McKinley, D. W. R., meteor-echo duration, 1399;
radar determination of heights and radiants of
meteor showers, 2930

McLachlan, K. R., spectrnm analyser for 100 ¢/s-100
ke/s, 2474

McLay, A. B., with S. T. Wiles, diffraction of 3.2-cm
waves by cylinders, 3538

McLean, F. C., colour-television broadcasting, 1590

McLeish, C. W., and D. H. Rumble, stroboscopic
frequency meter, 1863

McLucas, J. L., and R. D. Laughlin, moving-target
detector, 3382

McMahon, M., E,, with R, G. Shulman, recovery cur-
rents in Ge p-n-junction diodes, 1238

McMahon, R. E., 1.. Lebow and R. H., Baker,
transistors convert sine waves to pulses, 2344

with others, transistor shift registers, 2869

McMorrow, 1D, R., with others, bifurcation of the E
region, 1054

McNamara, A. G., and B. W. Currie, radio echoes
during aurora, 3222

with J. H. Meck, magnetic disturbances, sporadic
E und radio echoes associated with aurora, 3221

McNarry, L. R, with P. A, Redhead, ionization
manometer for extremely low pressures, 2955

McQuarrie, M., time effects in BaTiOs, 1117

McRuer, D. T., and R. G. Halliday, analys:s and syn-
thesis of certain closed-loop servo systems, 2776

McSkimin, H. J., elastic constants of Si and Ge single
crystals and fused silica, 189

McWhorter, A, L., and R, H. Kingston, channels and
excess reverse current in GGe junctions, 3587

Mebs, R. W,, J. H. Parr and J. D. Grimrley, metal
ultrasonic delay lines, 2014

Medhurst, R. G., echo distortion in f.n. multiplex,
247; harmonic distortion of f.m. waves hy linear
networks, 2503

with E. ;. Hamer, harmonic distortion due to

echo signals, 245

with others, design of super-directive aerial ar-
rays, 19

Medill, J.. miniature piezoelectric microphone, 955

Medina, L., capacitance meters, 215, 2473; prevention
of ionization in small power transformers, 2584,
peak voltmeter with long time constant, 3628

Medvedev, V. S., with others, photoresistivity nf
CdS single crystals, 1118

Meek, J. H., magnetic, anroral and ionospheric varia-
tions at Saskatoon, 1768, 2395

and A. (. McNarmara, magnetic disturbances,
sporadic E and radio echoes associated with aurora,
322

Meers, R, AL, with others, Manchester /Kitk o Shotts
television radin-relay systemn, 2784, (1)3366

Meewezen, W. Do, with ). Anderson, mobile ph.un
transmitter receiver unit, 2510

Aegaw, . D.. ferroelectricity and crystal stiucture,
1789, 2410

Megla. G., Berlin-Leipzig television link, 2782

Mehron, M., and W, Otto. multiplier for computers,
1322
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Meiboom, S.. and B. Abeles, theory of galvanomag-
netic effects in n-type Ge, 2425

Meier, R., investigations in tenth-mm-X\ region, 464

Meijering, J. L.. crystal aggregates with random nu-
cleation, 458

Meili, E., control of glow-discharge triodes by very
small currents, 1351

Meinel, E., radio equipment of long-wave telegraphy
station, 1918

Meinke, H., high-linearity demodulation of f.m. oscil-
lations, 1895; wide-band aerials with high gain
efficiency, 2865 .

and I1. W. Urbarz, characteristic impedance ot
rectangular waveguides, 3131

Meinnel, J., Hertzian absorption bands in monatomic
semiconductors, 2120

Meister, F. J., accuracy of hearing in traffic noice,
3112

Meixner, J., diffraction of e.n. waves by conducting
disk, 379

Mellen, R. I1., ultrasonic spectrum of cavitation noise,

2833
Melluish, D. M., ringing-choke h.v. unit. 557
Mendel, J. T., C. F. Quate and W. H. Yoconi, beam
focusing with periodic permanent magnets, 2546
Aleneley, C. A, and C. D. Morrill, application of
differentiat analycers, S0
Menzer, E., and 11, Voelkel, design of phase cqualizer=
for tclevision, 1933
Mergner, . C., with others, universal metei, 2182
Merritnan, J. 1. ., with others, Manchester /Kirk o’
Shotts television radio-relay system, 2784, (\)3366
Merritt, . R., with others, temperature dependence
of resonance line width in Ni-Fe ferrite, 2446; spin
resonance of donors in Si, 3254
Merz, W. J.. double hysteresis loop of BaTi(; at the
Curie point, 195
Mesnard, (., thermionic emission of Zi0.. 1257;
thermionic properties of thoria coatings. 1258; ac-
tivation of ThO:; and ZrO: thermionic cathodes,
2817
—— and L. Eyraud, variation of dielectric constant
of plastics with field, 752
—— and R. Uzan, moulded cathodes of Ni and alka-
line-earth oxides, 2818
- with R. Uzan, cathodes made by compressing
and sintering mixtures of powders, 3728
Metson, G. I1., and M. F. Holmes, valve petformance
and interface resistance, 1256
— and others, life of oxide cathodes, (ID)906
M;tzger, S., microwave relay link for military use,
771
Meuleau, C. A., with G. J. Lehmann, temperature
regulator for Ge metallurgy, 1788, 2109
Meunier, ., telephone-repeater valve, 1622
Meunier, R., M. Bonpas and J. P. Legrand, G-M
counters with mixtures of rare gas and organic
vapour, 1540
Mevel, J.. voltage and curient stabilizers for labora-
tory use, 3046; h.v. power supply for mm-A klys-
trons, 3363
Mey, J.. and H. Thibert, measurement of time con-
stants of indicating instruments, 1143
Meyer, A\., air-core coil design, 656
Meyer, ., and E. Skudrzyk, acoustic properties of
gas-bubble screens in water, 933
and others, anechoic chamber for sound and
short e.m. waves, 942
Mevyer. M. A., B. M. Gordon and R. N. Nicola, opera-
tional-digital feedback divider, 2322
Meyer, N., interpretation of directional diagrams of
sound emitters and receivers, 7
Meyer-ippler, W,, correlation in comnunication
engineering, 846; electronic music, 3333
Miane, M., with V. Gavreau, ultiasonic generators,
gSS(); nonisotropy of acoustic radiation pressure,
834
Michael, . R., with T, H. Briggs, foreign tube de-
sign techniques, 3396
AMiddleton, A. E., and W, W. Scanlon, thermoelectric
power of Ge, 1091
Middleton, D)., statistical theory of signal detection,
3031
—— W. M. Gottschalk and J. B. Wiesner, noise in
c.w. magnetrons, 579
Mielenz, K. I)., pressure measurement with Pirani
gauge, 2683
AMihran, T. ., effect of space charge on beam loading
in klystrons, 2547
Miles, J. \V., transient loading. of baffled strip, 297,
of bafiled piston, 298; nonspecular reflection at
rough surface, 2282
Milin, V. B., anomalous electric fields in the atnos-
phere, 2046
Millar, B., remote control system for Van de Graaff
generator, 817
Miller, C. K., with others, electric stiength of air at
r.f., 2628
AMiller, C. W, and G. Saxon, anamalons attenuation
in linear accelerator, 497
Miller, ., C., signal-operated tone compensation,
2349
Miller, E. J., with F. A, Milne, direct-coupled transi-
tron, 3182
Ailler, K. S, and F. J. Murray, error analysis of
differential analyrers, 643
— and R, J. Schwarz. interference of pulse train«.
23

23
Miller, NL AL
Ailler, R. 1.

oining Al to other materials, 787

isual monitor for magnetic tape, 1290

Miller, =S , coupled wave theory and waveguide
applications, 2562

Millet. .. with others, semiconductor complexes fora-
ing nonlinear resistors, 434

Millington, G., and J. C. Thackiay, ground-wavi
propagation curves for 150 ke, s to 10 Me/=, 2
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B. Y., dizcrete sources of cosmic r.f. radiation
333; radio brightness distribution over sources of
cosmic noise, 1754

and A, . Little. high-resolution aerial system,

Mills, 1., with R. S, Read. nomogram for design of re-
sistance windings, 2326

Milne, F. A, and E. J. Miller, direct-coupled transi-
tron, 3182

Milnes, A, (., 3-phase transductor circnits, (ID)657

Milsom, A, with 11, W, Newton, distribution of
geomagnetic storms in sunspot cycle, 3207

Milwright, A. L. P., beacon for ship identification,
2052

Mindlin, R. D.. and H. Deresiewicz, thickness-shear
vibrations of crystal plates with incomplete elec-
trodes, 1098; suppression of overtones of crystal
plates, 1099

— an

d M. Forray, vibrations of contoured crystal

2, 1697

R. €., magnetic switching circuits, 2581

Ainorsky. N., interaction of nonlinear oscillations,
103

Minozuma, F., and H. Enomoto. short-period fading
due to turbulent ionosphere, 512, 2752

Mintzer, ., wave pronagation in inhomogeneous me-
dium, 931, 1633, 2275

with E. T. Kornhauser, vibration of mass-loaded
memnthianes, 921

Mishchenko, M. T., with A, 1. Andrievski, copper-
oxide contact layer, 3597

—— with others, electrical conductivity of Ciu;0, 1815

Mishin, D. D., with Ya. S, Shur, effect of elastic ten-
sion on susceptibility, 445

Missen, J. [, erystal-triode push-pull amplifier, 70

Mita, 8., with others, microwave relay for Japanese
television, 2783

Mitani, K.. radial extent of glow in microwave gas
discharge, 2916

Mitehell, G, R., and A, E. Goldberg, further evidence
for the energy gap of I'hS, 2436

AMitchell, W. M., making stable nonrectifying contacts
to semiconductors, 3280

Mitra, A. I’., equilibrium height distribution of NO in
high atmosphere and resulting D layer, 2087

and R, K. Jones, location of ionospheric current

system responsible for geotnagnetic effects of solar

flarcs, 1423; enhancement of ionospheric ionization

during solar flares, 2672

and C. A, Shain, ionospheric absorption meas-
urements uring observations of 18.3-Mc/s cosniic
radio noire, 1426

Mitra, 8. N., with P. K. 8. Gupta, corpuscular eclipse
in 2 layer, 2673

Mitrovi¢, ID. M., nonlinear servomechanism with
several variables, 858; elements with discontinmious
operation in analogue computation, 3475

Miya, K., characteristics of ionosphere disturbance
during severe magnetic storm, 3556

Miyahara, 8., with others, magnetization of Mg fer-
rite, 1108

Miyatani, 8, and Y, Suzuki, conductivity of Cu,S,
1120

Moeller, F., barrier-layer rectifiers for measurement
of very small voltages, 1501

Moffatt, B., saturable transformers as gates, 3484

Moffett, R.. signal /noise meter checks television links,
210

Moir, J., stereophony in the cinema, 619

Moles, A., variable-gain amplifiers in acoustic meas-
urements, 1978

Aliller, ., German transistors, 1606

Molodtsova, L., with athers, investigation of para-
magnetism of ferrites, 2443

Monelli, R,, coaxial cable of Halian communication
network, 13

Mongin, B., with others, ionosphere observations at
the Kerguelen Islands, 406

Monroe, R, B., with others, C.B.S. Television City
technical facilities, 3052

Monson, H. )., and R. ¢. Binder, jet-type ultrasonic
vibrators, 940

Montel, K., with others, high-sensitivity monofilar
electiometer, 1511

Montzomery, G, F., comparison of amplitude and
angle modulation for binary-coded messages, 1560;
message ertor in diversity frequency-shift 1eception,
3036

Montgomery, H. C,, and M. A, Clark, shot noise in
junction transistors, 1248

Moody, H. J.. and G. J. B. Crawford, electronic
ratchet, 3153

Moon, J. H., re-radiation from resonant ship's aerials,
2403

Moon, P, and D. E. Spencer, TEM waves in cylindri-
cal systems, 1298; meaning of the vector Laplacian,
1814; interpretation of Ampére experiments, 2922;
Coulomb force and Ampiie force, 2923; a new elec-
trodynamics, 2924

Moon, R. J., with Kuo-Chu o, potential plotting for
electron-optical systems, 912

Moorat, L. M., with others, statistical results on iono-
spheric storm phenotmena, 135

Moore, A, R., and J. 1. Pankove, effect of junction
shape and surface recombination on transistor gain,
2797

Moore, B. IL., with others, provision of communica-
tions for Coronation of Her Majesty Queen Eliza-
beth I1, 251

Moore, E. F,, with C. E, Shannon, machine aid for
switching-circuit design, 60

Moore, H., vibration generators, ancillary equipment
and applications, 1881

Mooser, E., graphical determination of Fermi energy
in semiconductors, 1453

—— with G. Busch, magnetic properties of grey tin,
1476

Morcom, W. J., unattended broadcasting transmit-
tcr;z. 281; highpower communication transmitter,
3035

Morgan, A, R., with others, recording and reproducing
television signals, 2517

Morgan, C. G., and D. Harcombe, initiation of elec-
trical discharges, 385

Morgan, S. P, with R. A, King, formulae for lami-
nated coaxial cables, 3124

Morgan, T. J., with others, University of Washington
60-in. cyclotron, 3323

Morgulis, N. D., and N. G. Nakhodkin, effective
depth of secondary emission, 2363

Morin, F. J., lattice-scattering mobility in Ge, 1806;
electrical properties of aFe:0:, 2343, of NiO, 2434

and J. P. Maita, conductivity and Hall effect in

intrinsic range of Ge, 3257

with others, dislocations in plastically deformed
Ge, 2124; effect of Ni and Cu on recombination in
Ge. 2429

Morinaga, T., with F. Iwai, harbour R/T equipment,
3679

Morita, T., and L. S, Sheingold, coaxial magic-T, 1694

Moritz, K., calculation of attennation and distortion
of travelling waves, 1297

Morley, L. W., areal distribution of geomagnetic
activity near auroral zone, 2383

Morrill, C. D., with C. A. Meneley, application of
differential analysers, 50

Morris, D., Q as a mathematical parameter, 2875

Morris, G. W., and P. G. M, Dawe, Lf. band-pass
filter, (D)676

Morris, H. D,, with R. S, Mackay, transient response
of glow discharges, 2828

Morris, R. V., with others, current-step waveform
generator, 2183

Morrison, R. B., variation with distance of atmos-
pheric waveforms, 420

Morrison, 8. R., changes of surface conductivity of Ge
with ambient, 2424

Morrison, W. C,, K. Karstad and \W', L. Behrend,
test instruments for colour television, 1152

with G, L. Fredendall, effect of transmitter

characteristics on N.T.S.C. colour television signals,

1199

Morten, F, D., with H. K. Henisch, forward charac-
teristic of injecting area contacts on CGe, 1240

Mortier, P. A, C,, and J. F. Roose, velocity of dis-
charge propagation in G-M counters, 2194

Moses, 1. E., and Ta-You Wu, dissociation of O: in
upper atmosphere, 1053

Moses, R, C,, phase-angle measurements at a.f,, 206

Moss, F. P,, a.f. phase meter, 3307

Moss, T. S., PhTe and PbSe infrared detectors, 285;
photoeffects in PbS single crystals, 1778

L. Pinchetle and A. M. Woodward, photoeffects
in Ge, 748

Mostafa, A. E., effect of harmonics on oscillation fre-
quency, 2600

and M. El-Shishini, new method for treating
superregenerative detectors, 2761

Mott, B. W., with 11, R. Haines, production of fine
wires, 1842

Mouillin, E. B,, cutrent induced in conducting ribbon,
(A)704, 1998

Moulon, J. M., intrinsic stability of quadripole, 3163

Mounier, C., electric analogue computers, 1314

Mourier, G., with . Leblond, lines with bar structure
for u,h.f. valves, 3087

Mourmant, P., geometric construction of the homo-
graphic transformation, 791

Mozley, R. F., with others, measurement of two-
dimensional magnetic fields, 3297

Mueller, C. W,, and J. L. Pankove, p-n-p alloy junc-
tion transistor, 1955

Mueller, G. E., hollow-beam cathode, 1966

Miihle, W,, dynamic forces on gramophone pickups,
2297

Muller, F. A., h.f. compensation of RC amplifiers,
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Miiller, J., method of equalizing television transmis-
sions, 3067

Miiller, K., parailel connection of sections in RIAS
transmitter, 1943

Muller, M. W., and W. L., Beaver, application of per-
turbation theory to traveling-wave valves, 2808

Miiller, P., investigation of G-M counters by X-ray
pulres, 1539

Miiller, R., modification of feld strength in waveguide
due to thin wire, 329; reflection of e.m. waves at
surfaces with periodic structure, 628; diffraction of
e.m. waves by strip-gratinge, 1374

Miiller-Liibeck, K., rectifier with smoothing capacitor,
2225

Mundrashi, W. P, stability of grounded-grid ampli-
ters, 371

Munier, H., with otliers, ionospliere observations at
the Kerguelen l<lands, 405

Munro, G. H., retlections from irregnlarities in iono-
sphere, 1056

Murakami, T., v.h.f.-u.ln.{. television tuner, 553

Muroga, S., capacity of discrete noisy channel, 254

Murphy, B., with 8. Waring, portable high-speed
c.r.o., 1862

Murray, F. J., with K. S. Miller, error analysis of
differential analysers, 643

Murray, J. D., with others, evidence of harmonics in
spectrum of solar radio outburst, 39t; radio evi-
dence of ejection of fast particles from sun, 2377

Murray, W. A. S, and J. K. Hargreaves, lunar radio
echoes and Faraday effect in ionosphere, 2748

Murthy, B. V. R., with K. R. Ramanathan, daily
variation of ozone in atmosphere, 723
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Muscheid, W., demonstration of traps in CdS single
crystals, 1811; effect of O; on conductivity of CdS,
1812

Muser, H., quantum-statistical treatment of internal
photoeffect, 1456

Mushiake, with S, Uda, gain of linear-array aerials,
1996; principle of Yagi-U'da aerial, 2314, 3136;
working gain of aerial connected to feeder, 3162;
matching devices for doublet aerial, 3163

with others, transmission loss of waveguide with
thin dielectric film, 2304

Muto, Y., with others, electrical propeities of Te
crystals at low temperatures, 2702

Myakinin, E. L., with A. R. Shul'man, secondary
emission of Ni and Mo. 2362

Myasnikov, L. L., and G. K. Ul'yanov, magnetic dis-
persion of sound, 3433, 3434

Myncke, H.. with A. van Itterbeek. vibration of
plates with damping layer, 948

Nabarro, F. R. N., with S, C. Hunter, propagation of
electrons in strained metallic lattice, 1792

Nachman, J. ., and W. J. Buehler. 16, Al-Fe alloy
cold rolled in order-disorder temperature range,

2456

Nagai, K.. R. Sato and N. Saito, design of v.h.f. band-
pass filter, 1715

R. Sato and G. Sato. 4-terminal-network theory
for multi-element array. 1682

Nagarajan, K., with others, F-type radiosonde, 1151

Nagase, M., asymptotic expansions of Bessel func-
tions, 2994

Nagata, S., with others, ionization of gas by electrons,
703

Nail, J. J., with W. Sichak, u.h.f. omnidirectional
aerial systemns for large aircraft, 2568

Naismith, R., subsidiary laver in E region, 2666

Nakamura, K., with K. Noga, cathodolumine.:cence
of (Bafr)(, 324

Nakamura, T.. mechanism of ferroelectric domain-
boundary move.nent, 3243

Nakata, Y., ionosphere observation during partial
eclipse of Feb. 14, 1953, 2040

M. Kan and H, Uyeda, simultaneous measire-
ment of ionosphere virtunal height and critical fre-
quency, 2937

Nakhodkin, N. G., with N. D. Morgulis, effective
depth of secondary emission, 2363

Naqvi, A. M., with B. N. Bhargava, very long se-
quence: of geomagnetic activity, 2386

Narita, 8., photoe:nission of thin films evaporated
from Ba0), 2689

Naschke, E,, with J. Benoit, permeability of iron,
from 0 to 7000 Mc/s, 2984, influence of domain
thickness on, 3271

Nastuk, W. L., with others, preamplifier for recording
bioelectric potentials, 1360

Nauer, H., investigations of ball lightning using
models, 1769

Naumov, B. N., with B. N, Petrov, second U.S.S.R.
conference on theory of antomatic regulation, 3637

Naupert, F., with G. Schadwinkel, electroacoustic
equipment of Hamburg-F.okstedt television centre,

Neck, H.. aquality problems in transmitting equip-
ment, 2792

Néel, L., orientational superlattices, 1101, and
mechanical deformations, 1483, and surface mag-
netic anisotropy, 2983; surface anisotropv of ferro-
magnetic substances, 1103; magnetic properties, of
hard materials, 2141, of rare-earth ferrites, 3275;
approach to magnetostriction saturation, 3276

Neeteson, P. A, Flywheel Synchronization of Saw-
tooth Generators, (B)880; valves in pulse tech-
niques, 1006; bi-stable multivibrator analysis, 1350

Neidhardt, I’., modern aerial theories, 1301

Neill, J. C., with G. E. Stout, radar measurement of
area rainfall, 424

Neilsen, I, R., with others, high-power pulsed klys-
tron, 580

Netson, C. V., with D. Gabor, resultant dipole of
heart from measurements on body surface, 2735

Nenning, P, infleence of dead time of G-M counter
tubes, 3331

Neprimerov, N., Faraday effect at cm A, 3202

Nestel, \W., Hamburg-Lokstedt television building,
563

Nethercot, W., with A, H, Ball, ignition interference
in television, 572

Netushil, A, V., temperature distribution in h.f.-
Leated laminated materials, 3638

Neubauer, J. R., with othe New Jersey turnpike
highway communication system, 2769

Neuert, H., with B. Koch, magnetic control of oscilla-
tor frequency by electrodeless gas discharge, 90

Neuhanser, R, G., A, A. Rotow and F. 8 Veith,
imare orthicons for colour cameras, 1216

Neville, . D., with L.. I{ampson, valves for band-111
television tuners, 3417

Newhouse, V. L., magnetic and ferroelectric comput-
ing components, 2579

with R. 8. Tebble, Barkhausen effect in single
crystals, 459

Newman, . A, D. O, Clayden and M, A. Wright.
Hg-delay-line storage system for ACE computer,
61, (D)2012

Newman, H. L., with W, K. Squires, video-amplifier
design charts, 1231

Newman, M. M., with others, protection of aircraft
aerials from discharges, 1586

Newman, R., infrared absorption of injected carriers
in Ge, 1083; recombination radiation in Ge, 1084;
photoconductivity, in Au-Ge alloys, 2688, in gold-
doped Si, 3256

Newsome, J. P., correction of Q-meter readings, 3622
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Newson, F. W,, with H. E, Sturgess, independent-
sideband s.w. transmitter for radio link, 882

Newstead, G.. determination of velocity of winds
from spaced fading experiments, 3217

Newton, 11, W., and A, S. Milsom, distribution of
geomagnetic storms in sunspot cycle, 3207

Newton, R. F.. and L, K. Lee, mechanized assembly
of televisivn receivers, 556

Nexon, V. J., industry coordination of microwave
communication systems, 3676

Nichols, M. H., growth and surface properties of Ta
crystals, 2715

Nicola, R. N., with others, operational-digital feed-
back divider, 2322

Nicolet, M., aeronomic problem of O, dissociation,
3208

——— and P, Mange, dissociation of O:in high atmos-
phere, 2389

Nieke, ., Hall-effect in Cu,O below room tempera-
tie, 438

Niessen, K. K., ferrites, magnetic behaviour of, 2711,
snpontaneous magnetization of, 3606

Nifontoff, N., comparison between imperfect contact
and thin metal films, 2355; conduction mechanismn
of thin metal layers, 2695; hysteresis in rectifier
contacts and thin fihns, 3249

Nijboer, B. R. A., with P. Mazur, statistical me-
chanics of matter in e.m. field, 1390

Nitlas, W. F., negative-ion component of electron
beaia in e.r. tubes, 3421

Nilscon, S. (5., motion of electrons in combined mag-
netic fields, 1384

Nimura, T., and K. Kido, effects of surrounding de-
vice of cone-type loudspeakers, 2293

and Y. Watanabe, sound radiation from zonal
radiators, 3436

Nind, . A., with others, low-level-modulation vision
transmitters, 274, (D)2518

Nishida, S., with others, transmission loss of wave-
guide with thin dielectric film, 2304

Nitz, 1. C., with others, vacuum-tube detector using
large transit angles, 3090

Noble, & W., and P. J. Baxandall, d.c. amplifier based
on magnetic wodulator, (D)1012

Noga, K., and K. Nakamura, cathodoluminescence
of (Basn0, 3240

Nolle, A. W., with G. T, Kemp, attenuation of sound
in small tubes, 1635

Nomura, Y., diffraction of electric waves, by conduct-
ing wedge, 2077 by parallel screens, 2494; Sommer-
feld’s surface waves, 3662

and T. Hatta, theory of linear aerial, 2309

Nomura, T., and others, microwave relay for Japancse
television, 2783

Nonnenmacher, W., with R. Feldtkeller, equivalent
circuit diagrams for transducers, 3115

Norinder, H., and R. Siksna, electrification of snow,
414

1

Noriran, L. \V., function generator using conductive
plastic, (A)1867

Norsworthy, K. I1., electronic multinlier, 1310

Novick. G., with others, long-line effects on tunable
radar, 1433

Novosil'tvev, N. 8., with others, temperature changes
of BaTiO- single crystals, 1116

Nowak, A., Miller integrator as sawtootl.-voltage gen-
erator, 94

Nukiyan-a, H., E. Takagiand A. Sato, effects of crys-
tal size and shape on oxide-coated cathodes, 2265

Nusshaim, A., electrical properties of pute Te and
Te-Se alloys, 2701

Nyborg, W. L., acoustic streaming equations, 928

Oakes, J. B., analysis of transistor a.f. oscillators,
3174; junction-transistor pulse-forming circuits,
3504

Oatley. C. W., and J. G. Yates, bridges with coupled
inductive ratio arms, 1860

Obayashi, T., F: layer distribution in polar region,
20069

Oberst, H., with others, pulse measurement of reflec-
tion from water-borne sound absorbers, 952

O'Brien, P. A., distribution of radiation across solar
disk at metre A, 2643

and C. J. Bell, distribution of r.f. brightness
across solar disk, 2649

O'Brien, R. S., with others, C.B.S. Television City
technical facilities, 3052

O'Callaghan, T., synthesis of reactance networks, 1708

O'Connor, D. 5., magnetic drum design, 338

O'Donnell, T. J., and E. M. Williams, impedance
transformation in band-pass filters, (A)1712

Qesterlin, W., and A. G. Braun, mains-supplied d.c.
amplifier, 2345

Offner, F. F., wide-range d.c. amplifier, 3511

Oguchi, B., with others, path-length lens antenna,
3471

Oguti, T., with N. Fukushima, theory of SD field,
2941
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Ohashi, K., with others, path-length lens antenna,
347

1

Ohta, M., with others, ionization of gas by electrons,
703

Oizumi, J., design of duplex feedback amplifier, 3178

Okatmura, T.. resonance absorption in ferrites, 2712

Oldekop, W.. and F. Sauter, tleory of work function
of metals, 2073

Oleesky, S. S., designing radomes for supersonic
speeds, 975

Oliner, A, A., calibration of slotted section for micro-
wave measurements, 2169

with L. B. Feleen, equivalent-circuit parameters
for dissipative microwave structures, 1499; grapli-
cal analysis of two-port waveguide junction,
D)3456

Oll¢, J., with others, multibeam c.r.o., 1624

Ollendorff, F., relativistic electron trajectories in
planar magnetron, 288; synchrocyclotron with fixed
frequency, 2189

Olmstead, J., with others, tacitron, low-noise thyra-
tron, 3732

Oilson, H. F., and E. G. May, electronic sound ab-
sorber, 1654

J. Preston and J. C. Bleazey, uniaxial micro-

phone, 957

and others, recording and reproducing television
signals, 2517

Olson, K. \W., variations of phosphorescence decay
with frequency of applied field, 1781

Olthuis, J. M., studio equipment for television broad-
casting, 877

Olthuis, R. \V., klystron design for microwave relay
systems, 2771

Onder, K., transformerless amplifier, 1722; mobile
f.m, broadcast receiver design, 2501

Onishi, T., with M. Kikuchi, “photo-after-effect” of
Ge rectifiers, 2794

Oono, Y., and K. Yasuura, synthesis of networks with
n pairs of terminals, 3158

Ord, G., with T. Kilburn, digital-computer decimal
storage system, 980

Orlando, A. J., with R, E. Greenquist, analysis of
passive-reflector aerial systems, 2866

Orthuber, R. K., and L. R. Ullery, solid-state image
intensifier, 3061

Ortusi, J., properties of oxide cathodes regarded as
mixed semiconductors, 1968

Osborne, B. \V., electron content of F:layer, 729

Oshorne, F. J. F., secondary emission from BeCu, 1481

Osherovich, A. L., and S. F. Rodionov, glow of night
sky at 13-u N, 3558

Oster, S, M., and L. D. Wilson, e.n, clutch for digital
computers, 45

Oslguumov, A. G., electrothermal convection in air,
3518

Oswald, J., elementary ladder filters, 1710

Otsuka. E., with others, resistivity of polycrystalline
Se, 2972

Ott, H., note on Zenneck surface wave, 1543

Otto, W., with M. Mehron, multiplier for computers,
1322

Onang, Te-Tchao. See Te-Tchao, Ouang.

Oudin. J.. new developments in pulse technique for
cable testing, 2464

Ouvrier., G.. echo plienomena in multitrack magnetic
recording systems, 2845

Overbosch. ., with others, preparation of metals and
alloys, 1493

Owens, H. L., with A, Coblenz, theory and application
of trancictors, 283, 341, 658, 1013

Ov-en=, J. H., audio oscillator uses new RC design,
2045

O.arow, \.. properties of Ge crystals containing

 compet-ated impurities, 2126

Ozdogan, 1., ean, variometer for vertical component,
101

Tackard. K. S, strip transmission line, 3453

de T'ackn. ). C. See De Packh, D. C,

1 ae'zeld, H. K., vertical distribution of ozone during

e~linces of the moon, 402

I'age, H., inpedance specification of television trans-
mitting aerial, 3460

Page. 1. H,, with T. H, Chambers, logarithmic re-
ceiver, 3345

Page, R. M., comparative study of modulation meth-
ods, 1174

Page, R. S., compact electron microscope, 3648

I akkomov, A., with E. Kondorski, temperature de-
rendence of magnetization of metals and alloys,
3600

Palazzi, G. D., technique of fluxgate-type magnetom-
eters, 3626

Ialevsky. M., Bendix digital differential analyser, 37

Palmer, H. P., with others, galactic radio sources of
large angular diameter, 2657

Palmer, N. R., choice of television standard, 2235

Palmer, R, C., system delay characteristics in
N.T.S.C. colour television, 1199

Palmer, R. N., ceramic tube mount for automatic
assembly, 3404

Palmer, T. M., small sensitive magnetometer, 1142

Palécz, 1., frequency spectrum of strapped mag-
netron, 3088

I’azn, Wen Yuan, u.h.f. television amplifier valves,

526

Pancholy, M., with others, oscillations of quartz
crystal, 353

Pankove, J. I.. recrystallization of Ge from In solu-
tion, 2447; pulsed curve tracer for setniconductor
testing, 3631

with A. R. Moore, effect of junction shape and

surface recombination on transistor gain, 2797

with C, W. Mueller, p-n-p alloy junction tran-
sistor, 1955

Pannetier, P., with others, high-sensitivity monofilar
electrometer, 1511

Papas, C. H., with A, Erdélyi, diffraction by strip,

Papoulis, A., penetration of e.m. wave into ferromag-
netic material, 2006; nondestructive read-out of
magnetic cores. 3298

Papoular, M., linear accelerator, improvement of per-
formance of, 1874, with preliminary bunching, 2486

Parfenov, V. V., effect of plastic deformation on mag-
netization of Fe and Ni, 1835

Parfianovich, 1. A., energy levels of electron traps in
phosphors, 3567

Pargamanik, L. E., with G. Ya. Lyubarski, statistical
theory of magnetron, 287

Park, D., with F. Brown, magnetic resonance phe-
nomena in ferrites, 2144
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Parker, D. J., S. W, Johnson and L. T. Sachtleben,
aperture-response testing of projection optical sys-
tems, 1594

Parker, J. H., Jr., electron ejection by slow positive
ions incident on metallic surfaces, 2356

Parkin, P. H., and others, acoustics of Royal Festival
Hall, 312

Parkinson, W. D., atmospheric space charge, (12)2663

Parmet, B. S,, and L. M. Kaminsky, transients in
N.T.S.C. colour system, 543

Parolini, G., sound-absorption coefficient measure-
nients at Rome, 1655

Parsons, E., with H. Freeman, timne-sharing analogue
multiplier, 2319

Parthasarathy, S., and A. F. Chhapgar, viscosity and
anomalous absorption of ultrasonic wavesz, 306

S. 8. Chari and D. Srinivasan, ultrasonic absorp-

tion in organic liquids, 1274, 1275

AM. Pancholy and A, F, Chhapgar, oscillations of

quartz crystal, 353

DD. Srinivasan and S, S. Chari, ultrasonic waves
in liquids, abhsorption of, 4, temperature effect of,, 3,
frequency dependence of power of radiation, 1272

Parton, J. E., oblique coordinates and a.c. potentiome-
ter, 212

and W. D. Sutherland, combined magnetization
of magnetic materials, 1492

Parzen, P., with G. L. Hall, measurement of resonant-
cavity characteristics, 799

Passerieux, P., interference to radio and television
from h.v. lines, 519

Patchett, G, N., synchronizing separators and inter-
lacing. 2527

Patrick, L., change of ferromagnetic Curie points with
pressure, 2142

Paucksch, H., H. Schneider and H. Schneiders, con-
struction of v.h.f. transformer, 3478

Paul, F. A., comparison of 6AKS and 5654 valves,

2804

Paul, W., and H. Brooks, pressure dependence of re-
sistivity of Ge, 3204

Pauthenet, R., and P. Blum, therinomagnetic study of
Gd ferrite, 3273

with P. Blumn, study of ferromagnetism of
cementite, 1104

—— with others, thermomagnetic study of ferrites of
Dy and Er, 3274

Pavlovic, with others, phase transitions in ferro-
electric KNbO;, 2115

Pawsey, J. L., with F. F. Gardner, study of D region
using partial reflections, 132

Payne, D. V., distributed-amplifier theory, (12)1721

Peachey, F. \., with others, autoinatic monitoring of
broadcast programmes, 857

Peake, H. J., and N. Davy, magnetic tields of uni-
formnly magnetized ellipsoids of revolution, 116

Pearcey, T., and G. W. Hill, prozramme design tor
C.S.I.R.O. Mark I computer, 640, 641

Pearlman, A. R., transistor power supply for (i-M
counters, 3361

Pearlman, N., with P. H. Keesom, atomic heat of Ge
below 4° K, 1090

Pearson, G. L.., and C. S. Fuller, Si p-n junction power
rectifiers and lighining protectois, 2226

W, T. Read, Jr.. and F. J, Morin, dislocations in

plasticalty deformed Ge, 2124

with others, Si p-» junction photocell for con-
verting solar radiation, 3070; spin resonance of
donors in Si, 3254

Pearson, H. A., with others, hearing aids, 16064

Pearson, J. D.. transient sound waves in tube-, 611;
diffraction by circular waveguide, 1020; theory of
right-angled junctions in waveguides, 3154

I’ea;son. R. F., production of single crystals of Ni,
1494

Pearson, R. M., with F. A Benson, co unarison of ma-
terials for mictowave attenuators, 678

Pearson, W. B, with D. K. C. MacDmald, avonalous
electron scattering in metals, 3190

Pease, R. S., with F. B. Johnson, pile irradiation of
quartz-crystal oscillators, 3610

Pebay-Peyroula, J. C., and P. Simon, direct-reading
electronic correlator, 3144

Peek, S. C., disk-seal triode as u.h.t. amplifier, 910

Peeler, G, D. M and D. H. Archer, microwave
Luneberg lens, 336

Peirson, D. H., and J. Pickup, scintillation counter for
radioactivity ptrospecting, 1161

Pelchowitch, 1., evaporation products of alkaline-
earth oxides, 1967

I qwilh others, photomultiplier background noise,
958

Peli, L.., with others, amplifier with low dissipation
and short rise time, 3507

Pélissier, R., radio interference from very-high-volt-
age lines, 521

Peltz, J. R., with others, signal overload relay for tele-
vision receivers, 2243

Pendleton, T. A., undergiound quartz resonators, 470

Penney, GG. W, E. A. Sack and E. R, Wingrove, reso-
nant-dielectric-amplifier frequency respouse,
{A)2903

I’eil‘;\sing, P., with others, thermal conversion of Ge,

Pen§ak, I.., metrechon half-tone storage tube, 3418

Pepinsky, R., with F, Jona, dielectric properties of
double tartrates, 1836

with G. Shirane, phase tiansitions in antiferro-
electric PhHIQs, 782; dielectric properties of Cd and
Pb niobates, 1072

—— with others, phase transitions in ferroelectric
KNbBO;, 2115

Percival, W, 8., with others, low-level-modulation
vision transmitters, 274, (I2)25i8

Perelr_a—Gomes, A., with L. Robin, symmetrical bi-
conical aerial with arbitrary cone angle, 1679
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Perekalina, T. M., ferromagnetic resonance in CiTe
alloy. 180

Terel’, V. 1., with Yu. )
plasma, 3531

Peretko, I1. T., pulse duration modulation, 250 _

Perlat, A., and J. Voge, atmospheric attenuation of
mm and cm waves, 1894

Perry, R. E., radar detection of storms at Entebbe
airport, 153

Persano, A., with others, dynamics of corona dis-
charge between cylindrical electrodes, 2630

Peter, M., with others, properties of colloidal ferro-
electric materials, KI:PO,, 776

Peter, R.W ., and J. A. Ruetz, influence of secondary
elections in travelling-wave valves, 581

S. Bloom and J. A. Ruetz, space-charge-wave
amplification along electron beam, 2811

——— with S, Bloom, transmission-line analogue of
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SYMBOLS

Absorption, (See also Acoustics; Wave propagation)
acoustic, in aqueous salt solutions, measurement of,
2286

by electronic transducing system, 1654
by gas-bubble screens in water, 933
in gas-filled spherical resonator, 1642
in materials and structures, schlieren method for
study of, 2291
by panels combined with resonators, 2556
by perforated porous tiles, 2843
by porous layer with perforated facing, 2290
by resonance-type absorbers in water, 952
coefficient, acoustic, measurements at research
centre for cinematography in Rome, 1655,
nomogram for reverberation-chamber method
of determining, 3443
ionospheric. See Ionosphere.
microwave, of gases, measurements of, 1747
in Os, Zeeman effect and line width in, 2372
by substituted benzenes, 2373
ultrasonic, in liquids, heating effect of, 4, 5, vis-
cosity as a factor in, 306
in organic liquids, measurements of, 1274, 1275
.-\ccelesrgmeters. BaTiO;, Washington symposium on,
4

wide-range, N.B.S,, 3635
Acoustic systems, electrical equivalents for, trans-
former couplings in, 920
Acoustics, (See also Absorption; Broadcasting studios;
mpedance; Sound; Television studios; Ultra
sonics)
anecggizc chamber for sound and short e.m. waves,

of auditoria, 'directional diffusion’ in, 311
of ch;srches. measurements on two Roman basilicas
1
of concert halls, in Great Britain, subjective com-
parison of, 6
of Royal Festival Hall, London, 312
of doorless telephone booths, triangular design for
improvement of, 2844
of halls, models for investigation of, 616
of halls and studios, empirical criterion for, 1657
international congress, Delft, 1953, 919
measu‘)r_;ments. use of variable-gain amplifiers in,
1978
properties of granular substances under shear,
vibration excitation, 2274
of rooms, with absorbent walls, 1980
frequency irregularity and ‘directional diffusion,’
measurement of, 3442
normal-frequency statistics and excitation sta-
tistics, 3114
suppression of echoes by polycylindrical systems,
smali-scale-model experiments on, 2557
survey of, 950
Aerial arrays, design of, exact method for, 3135
dipole, matching arrangements for, 3463
high-resolution, with crossed arrays of dipoles, for
radio astronomy, 633
interferometer-type, for radio astronomy, 333
linear, gain of, 1996
radiation patterns of, computation of, 1683
with reflector and tailwire, application of four-
terminail-network theory to, 1682
rhombic, stacked, mutual impedance of, 2571
ringélt)ype, comprising tangential or radial dipoles,
1994
slotted-waveguide, with automatic de-icing, 974
effects of slot coupling in, 2572
square, u.s.w., wide-band, 3464
Tchebychefi-type, current distribution in, calcula-
tion of, 634, 1681, (D)2569
excitation coefficients and beam widths of, 331
with very high directivity, design of, 19
Yagi, amplitude-phase correlation of currents in,
3466

theory of, 2314, 3136
Aerizla_ls. ()See also Lenses, microwave; Transmission
ines
aircraft, design of, 1995
design of radomes for, 975
electricglly small, measurement techniques for,
1680
u.h.f,, for navigation aids, dual systems, 2568
of arbitrary form, direction of maximum gain and
stationary polarization of, 3132
Beverage wave, theory and characteristics of, 1997
hiconicgl:l. symmetrical, with arbitrary cone angle,
1679
cavity, bandwidth of, 2862
cm-\, measurement methods for, 1127
corner-reflector, measurements on, 1999
slot, radiation patterns of, 3139
theory of, 3470
corrugated-surface, theory of, 2853
cylindrical, with noncircular cross-section, equiva-
lent radii of, 969
die]ecsric-line, with periodic structure, analysis for,
1308

dipole, back-scattering cross-section of, comparison
method of measurement of, 2310
interaction with e.m. wave, 972
radiation from, theory of, 1678
vertical, radiation over stratified ground, 332
direct;‘_ve, gain and effective area of, determination
or,
linear and plane, maximal directivity coefficient
of. 2567

(A) Abstract,

SUBJECT INDEX

(B) Book Review,

for long-wave relay stations, 3042
loop, using ferrite rods, 3134
microwave, calculations for, 3469, diplexing, 3467
with parabolic-cylinder reflector, analysis of field
of, 2867
wide-band, high-efficiency, 2865
with parabolic-torus reflector, 335
with plane reflector, analysis for, 2866, gain of,

with reflectors, diffraction pattern of, calculation
gf. (A)704, 1998, having phase-shifting ends,
1

end-fire, artificial-dielectric, dm-X, 20

with feeder, working gain of, 3462

half-wave and full-wave pairs, back-scattering
cross-section of, 2312

helical, with diameter small compared with A, 1304,
C)2315

horizontal, field of, rigorous theory of, 1989

horn, with lenses, or reflectors, characteristics of,

7

small, gain of, 636
linear integral equation of, solution of, 1675
theory of, 2309
thin, distribution of current in, 1302
and optical systems, comparison of operation of, 630
polarization of, chart for determining, 965
push-pull, class-B, with output transformer, non-
linear distortion in, 1236
radar, torque requirements of, 2573
radiation mutual-coupling factor of, 2859
radiation patterns of, automatic recorder for, 970
minimum range for, 3459
slot, field distribution for given directional charac-
teristic, computation of, 3468
microwave, coaxial-line, 973
‘skeleton,’ for 2-m band, 2858
theory of, and Babinet's principle, 635
travelling-wave, attenuation and phase constants
for, 1306, propagation constant and field
pattern of, 1307, properties and design of,
334

standard definitions on, 53 I.R.E. 2.5t, 631
television, receiving, band-11l, measurements on,
3461, for band 111, requirements of, 1676, for
bands I-V television and v.h.f. sound, 17,
u.h.f.-v.h.f., switch-tuned, 2318
transmitting, B.B.C., impedance specification for,
3469, u.h.f., giving uniform coverage, 2566,
vertical radiation patterns of, 1303
theories of, comparative survey of, 1301
transmitting, combined, for television and u.s.w.
broadcasting, 6
long-wa\_;'e. wide-band, folded-unipole, at Allouis,
16

rhombic, design of, 2570
u.s.w., wide-band, double-V, for d.f., 3465
vertical, on circular ground screen, impedance of,
2308, 2860
waveguide, with inclined open end, 3138
open-ended, calculation of radiation from, 1305
with passive radiating systems, theory of, 1684
with thin aerials or slots, 2863
whip, for mobile operation, design of, 632
Aether drift, experimental investigation of, standing-
microwave method for, 1726, 2618
Alloys, Cu-Ni, resistivity of, 3575
ferromagnetic. See Ferromagnetic materials, alloys
of precise composition, preparation of, 1493
thermoelectric power of, 1480
Altimeters, f.m., low-noise, 1434
Ammeters. See Meters.
Amplifiers, (See also Circuits)
a.f., low-noise, cascode, 2612
pentode, charts for design of, 689
power, using miniature triodes, 2895, trans-
formerless, 1722, using transistors, 1247, 60-
WV, high-quality, 2611
push-pull, using transistors, 70, 2617
RC, negative-feedback, equivalent-filter theory
for, 1719
using transistors, design of, 2059, 2902
Williamson-type, using tetrode output valves
with local feedback, 370
a.f. and sub-a.f,, feedback, selective, 1362
band-pass, design of, pole-and-zero method in, 1713,
and stability of 1720
for f.m., alignment of, 481
variable-bandwidth, 3510
cascode, for television-receiver h.f. stage, using
PCC84 double triode, 1621
cath%%e-zcoupled. graphical method for study of,

cathode-follower, with very high input impedance
ang very low input capacitance, for 102-10¢ ¢ /s,
2053

d.c., using junction-type transistors, 1367
based on magnetic modulator, (D)1012
using magnetic second-harmonic converter, 688
mains-supplied. linear-response, 2345
negative-feedback effect of unbypassed screen-

grid resistors in, 1358

parallel-T, low-drift, wide-band, (D)95
survey of, 1357
using temperature-compensated transistors, 2060
for voltages down to 1079V, 368

d.c. tos >30 kc/s, stable, for biological applications,
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(D) Discussion

dielecSrGic. design of and (Ba-Sr)TiO; capacitors for.
1368
frequency response of, effect of carrier frequency
on,
materials and circuits for, 100
direct-coupled, power supply with low-shunt-ca-
pacitance transformer for, 3362
distributed, for steady-state application and for
waveform amplification, 1359, (D)3176
wide-band, theory of, (D)1721
with 100-Mc/s bandwidth, 2897
feedback, gain stability of, 1361
galvanomagnetic, theoretical and experimental in-
vestigation of, 3179
grounded-grid, dm-X, using disk-seal triodes, 690
u.h.f., stability of, 371
if., for radar and television, neutralization of
pentodes in, 97
using transistors, design of, 2056
wide-band, negative-feedback design technique
for, 1009
line, feedback, duplex, design of, 3178
for S\;_ilss coaxial-cable carrier-current systems,
1572
magnetic, amplification of small alternating volt-
ages with, 3512
as analogue-computer components, 62
analysis of, 372
core materials for, evaluation of, 466
design of, 99
fast-response, (A)1364
with and without feedback, 98
high-speed, new types of, 2614, with preset con-
trol, (A)2054
for multiplication and division, (A)1723
parallel-connected, analysis of, 2055
response time of, device for improving, 1011,
measurement of, 2722
self-saturating, instability of, (A)1365
single-core, analysis for, (A)2900
single-phase, self-saturated, analysis for, 2613
with square-loop core materials, theory of, 2615
using standard inductors, 1010
survey of circuits and applications, 691
3-phase transductor circuits for, (D)657
magnetic-inverter, for low-input-power d.c., 73
and mixers, narrow-band, current feedback for
stabilization of, 2885
negative-feedback, harmonic distortion in, 2050
low-noise, for 10-500 kc/s, 1363
noise factor of, comparison method for determina-
tion of, 1008
positive-feedback, high-fidelity, for recording bio-
electric potentials, 1360
pulse, using multivibrator principle, 2051
regenerative, using point-contact transistor, 96
with short rise time, using electron-multiplier
valves, 3507
RC-coupled, h.f. compensation of, 3177
pulse response of, 2894
selective, for 6.25 c/s, design of, 2896
semiconductor, design principle based on negative.
resistance and directional properties in, 2901
for sound programme chain, B.B.C., 3508
using surface-barrier transistors, 692 .
using transistors, of junction type, gain-stabilized,
1366
single- and two-stage, 2346
temperature stabilization of, 2616
transient response of, 342, 1326
two-stage, design of, 2058
of Type CK-722, 2597
unmatched, with very high gain, 3513
variable-gain, use in acoustic measurements of, 1978
v.h.f., noise factor of, 369
v.h.f. and u.h.f., noise in, reduction by feedback of,

video, design charts based on transient response for,
1231

1.f. compensation of, 2609, 2898
wide-band, using secondary-emission valves, 367
stagger-tuned, design of, 3509
tuned, design of, 1354
Analogues, electrical, 55 .
Analyser, for elliptically-polarized-vibrations in circu-
lar waveguides, 1500
frequency-spectrum, for radiotelegraph signals,
3306
for range 100 c/s—100 kc/s, 2474
r.f. and a.f., with c.r.o. indication, 3305
pulse-amplitude, for high counting rates, 1323
high-speed, stable, multichannel, 2016
trigger circuits for, 3486
Antiferromagnetism, survey paper on, 2920
Astronomy, radio. See Radio astronomy.
Atmosphere, (See also lonosphere)
conductivity of, over Pacific Ocean, measuiemnents
of, 2401
electrothermal convection in air, 3518
glow of night sky, determination of, 2675
at 1-3u X, 3558 .
ion concentration in nonequilibrium system, 2388
microwave refractive index of, analogue computer
for solution of equation for, 1760
survey for U. S. regions, 1759, 2662
variations of, measurements of, 718
ozone in, daily variation of, at low latitudes, 72'3
ozone distribution, vertical, during lunar eclipses,
402
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upper, conductivity of, radiosonde measurements
of, 3
dissociation of Oy in, 1053, 2389
equilibrium height distribution of NO in, 2087
Oy concentration in, vertical distribution of above
100 km, 3208 .
rocket instrumentation for determining tempera-
ture of, 2933
winds in, meteor-trail-echo measurements of,
1424, 1425, 3218
Atmospheric electncnty. effective separation of dis-
charging points, 140
enhanced field strength during solar echpse. 3559
field intensity, agrimeter for recording, 1
field-mill meters for, 3627, with extended fre-
quency range, 3303
potential gradient, anomahes in, 2946
review of research on, 2
and v.h.f, long-distance radio transmission, 2497
Atmospherics, generated by convergence of fronts in
upper atmosphere, 3560
h.f.-reception method for locating sources of, 1065
networks of stations for studying, methods of syn-
chronizing observations at, 1064
propagation of, waveguide theory of, 2306
recording of frequency spectrum components over
range 40/cs-16 kc/s, 419
and study of propagation of very long radio waves,

at v.Lf., observations of, 2948
waveforms of, 1427
variation with distance, 420
whistling, investigation of, 142
near 27 kc¢/s, enhancement of due to Ha radiation
from solar flares, 1406 o
Atomic constants, h/e, new method of determination
of, 2640
Attenuation, measurement at 240 Mc/s-40 kMc/s,
a.m. substitution systemn for, 803, 1138
Attenuators, constant-resistance types, design of,
chart for, 1342 X .
logarithmic, using triode as variable-impedance ele-
ment, 2038
microwave, cold-cathode gas-discharge tubesas, 918
low-power, comparison of materials used for, 678
variable, mismatch errors in, measurement of,
2167
rotary-waveguide, wide-band, for frequencies up to
50 kMc/s, 999 .
precision, using movable resistive vane, 3008
Aurora, absorption zone of, location of, 3224
characteristics and theories of, 141 X
correlation with geomagnetic and ionosphere varia-
tions, 2395 X
magnetic disturbances and radio echoes associated
with, 3221
modulation of radio waves in, 832
production of, by ionospheric winds, 1770
radio echoes from, at h.f., 3223
at station in geomagnetic latitude 56°, 416
at v.h.f., 3222
radio noise from, at 10 cm XA, negative result of
search for, 417
and related phenomena, theories of, 2387
35- and 74-Mc/s echoes associated with, 1771

Batteries, (See also Power supplies) .
accumulator, recently patented developments in,
2230
dry, using solid ionic conductors, 3048
primary cells, recent patents on, 264
standard, Weston, under current-generating con-
ditions, 3359
Beacons, See Navigation aids.
Blizzards, electrical phenomena associated with, 418
Book notices and reviews, Advances in Electronics,
Vol. 1V, 3104
Atomic Fnergy Research Establishment Report
A.E.R.E. X/R 608, Mode-Separation Theory
for Heavily Strapped Magnetrons, 607
British Standard Glossary of Terms for the Electri-
cal Characteristics of Radio Receivers B.S.-
2065: 1954, 1902
Communication Theory, 2775
Convention Record of the LR.E,, 3103
Electron Optics, 1976
Electronic and lonic Impact Phenomena, 71t
Electronic Measurements, 2733
Flywheel Synchronization of Sawtooth Generators,
880

Funk-Entstorung, 221t

Die Ionosphiire, 421

Kristalloden-Technik, 3425

Luminescence and the Scintillation Counter, 1542

Modulators and Frequency Changes, 1017

Physics and Applications of Secondary Electron
Emission, 2642

Principles of Transistor Circuits, 1016

Radio Research Special Report No. 24, Fundamen-
tal Processes of Electrical Contact Phenomena.
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Radio Research Special Report No. 26, Measure-
ments of Atmospheric Noise at High Frequen-
cies during the years 1945-1951, 842

Small Transformers and Inductors, 3184

Tables of Coefficients for the Numerical Calculation
of Laplace Transforms, 2458

Television, 573

A Textbook of Radar, 3562

Thermionic Valves, their Theory and Design, 3733

Breakdown, in air, at 2-20 Mc/s, experimental in-
vestigation of, 2628

in electron-attaching gases, limiting condition for.
1380

in gases, conditions in streamer during passage from
anode to cathode, 2627

ionizatjon processes in, 2358
measurements of, 3191
h.f., low-pressure, secondary-electron resonance
mechanism, 2629
spark, in SF,, (A)198
Bridges, a.c., with c.r.0. indicator, 3630
for measurement of resistance or capacitance, with
coupled inductive ratio arms, errors due to im-
perfect coupling in, 1860
resistance, sensitivity and output formulae for,
(A)1859
with variable-capacitance ratio arms, for testing
coaxial cables, 1668
Broadcasting, of Coronation, technical arrangements
for, 223t
development of, 1920
frequency-channel distribution for uniform coverage
of large areas, 1911
multiplex, f.m., from KE2XCC, 849
Paris centre, architectural design for, 1179
programme transmission over Type N carrier-cur-
rent system, 2768
studios, air-conditioning installations in, acoustical
measurements on, 1656
, LH.1, acoustic design of, 3441, Swansea,
technical equipment of, 854
control-room equipment, for binaural transmis-
sions, 1579, programme-fading circuit, 1915
Radio Luxemburg, a.f. equipment of, 529
u.s.w., multiple-programme system as first stage in
television system, 3051
netwg;lz(s for sound and television, planning of,

v.h.f., in Austria, f.m. equipment for, 256, planning
of, 1180
stations, civil-defence system for randon switch-
ing of, 1578
f.m., remnote-control system for, 3043
iong-wave, French, at Sélestat and Allouis, 886
1-MW, Voice of America, 3357
Rl:\SfBe;lin. monitoring and two-channel operation
of, 1916
v.h.f., in Western Germany, table giving frequency
and power of, 853
Wavre-Overijse, detailed description of, 2772

Cables, coaxial, approximate formulae for calculations

on, 3125

conical connectors for, 3126

usmg foamed insulation, 3279

in Great Britain, 960, (C)3450

impedance irregularities in, evaluation of at
v.h.f., 1986, pulse method for determination
of, 2173

for Italian communication network, i3

manufacture, laying and splicing of, 1292

production testing at very high frequencies of,

for television, echometer for testing, 1136
transmission characteristics of, 961
transverse Lecher wave in, 622
0.375-inch, precision termination for use in test-
ing, 2178
h.f., characteristic impedance of, standardization of
value of, 2299
testing of, pulse echometer for, amplitude and phase
equalizer for, 3623
pulse methods for. 2464
Calculators, (See also Computers)
slide-rule-type, for circuit parameters, 468
Capacitance, of anchor ring, 3543
and power factor, measurement of, 3007
of spherical capacitor, calculation of, 1396
Capacitors, electrolytic, Ta, C.S.F, types, 2023
film-dielectric, performance of 6 types of, 2585
fixed, miniature, design trends in, 2871
metallization of paper for, 2992
metallized-paper, breakdown and leakage resistance
of, 2595
reliable type of, specifications of, 2585
micaé s;ability improvement by drying and sealing,
022

nonlinear, BaTiO,, effect of minor constituents in,
2594

(Ba-Sr)TiO,, for dielectric amplifiers, 1368
variable, design trends in, 3154
micrometer, low-capacitance, 3155
microphony due to vibration of plates, 75
Carbon, formation of, from gaseous hydrocarbons,
analysis of process of, 775
Carrier-current systems, (See also Telegraphy; Tel-
ephony)
coaxial-cable, French, S900-101, 2217
review of, 1571
Swiss, repeaters for, 1572
equipment for, French Post Office Type 51L, 1909
unit construction of, 2508
multichannel, interchannel interference in, 847
power-line, multi-purpose, (A)1570
power and range of, 1569
short-haul, 1177
Philips STR 112, 3034
Cathod;-ray oscillographs, for crystal diode testing,
3631

for display and measurement of envelope-delay dis-
tortion, 220

with gated time marker, 2179

multibeam, 1624

portable, high-speed, with asymmetrical thyratron
timebase, 1862

for vector representation of sinusoidal voltages, 217,

19
Cathode-ray oscilloscopes, single-gun, four-beam, e.s.,
2270

voltage calibrator for, 218
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Cathode-ray tubes, (See also Counter tubes; Tele-
vision)
cementing external metal mesh screens to, 916
characteristic-curve index in, experimental determi-
nation of, 917
for computer storage systems, advances in, 985
formatron, with predetermined characteristic, 373t
gun assemblies for, production of, 915
with internal magnetic pole-pieces, for sound repro-
duction, 11
for monitoring magnetic tape recordings, 1290
monoscope, Type-K1043, for computer and other
applications, 3100
negative-ion component of beam in, 3421
screens, comparison of front-viewing and back-
viewing types, 2690
destruction of luminescence by electron hombard-
ment, 3420
skiatron, development and performance of, 3419
storageitg);ge. direct-viewing, with half-tone display,

metrechon, 3418
with two deflection systems for high-speed pulse
coincidence indication, 2822
with very high writing speed, 1623
with 4-quadrant target, as analogue multipliers,

Cathodes, (See also Electron emission)
capillary, metal, emission constants of, 589
hollow, properties of, 1966
indirectly heated, temperature of, method of meas-
uring, 3405
oxide, in accelerating field, emission from, 3407
alkaline-earth, evaporation characteristics of,

BaO, evaporation from, effects due to films pro-
duced by, 2819, regarded as mixed semnicon-
ductors, 1968

BaOfand SrO evaporated, thermionic emission
rom, 1

(Ba-Sr)0, dlﬁusmn of Ba in, 590, measurements
of coating properties, 3408

changes on activation, 2820

conduction mechanism in, 3409

emission of, decay of, due to adsorption of matter
from anode, 2264, relation to size and shape
of carbonate crystals, 2265

flicker effect in, theory of, 606

interface impedance developed on aging, 1620

interface resistance in, prevention of, 1256

moulded, preparation and performance of, 1255,
2818, 3728

negative-ion emission from, 2815, 2816

reactions with gases at very low pressures, 3406

in receiving valves, life of, (D)906

space-charge effect in coating of, 591, 3094

spherical, hollow, I/V characteristic of, 596

theoretical study based on chemistry of, 592

ThOs, with Mo base, emission from, 1258

ThOs and ZrO,, activation of, 2817

ZrQOs, properties of, 1257

Th and ThO,, emission characteristics of, 1619
Charging, contact, between a borosilicate glass and
Ni, 2622, 3516
review of, 1377
Circuit theory, (See also Networks, theory of)
normalization of frequency dependence in, 2024
pass band and time constant, relations between, 664
Circuits, (See also Networks)
a.g.c., cyclically gated, for navigation and telemetry
receivers, 2677
for modulator, 885
amplifier, response to linearly varying input, 988
clipping, with automatic control of mark/space
ratio, 3175
counter, bidirectional, for optical interferometry,
etc., 1527
multidecade, using EIT counter tubes, 986
multistable trigger chain, 3485
coupled inductively, high-Q, analysis of, 1335
d.c. restoring, for variable-width pulses, 679
differentiating, using feedback amplifiers, 669
Eccles-Jordan, design of, 1348
feedbasc7k. using junction transistors, analysis of,
4

flip-flop, design of, graphical method for, 2589

gate, using crystal diodes

integrating, for magnetic-field measurements, 2610
Miller, as sawtooth-voltage generators, 94

noise discritninator, using gating and integrating

circuits, 2047

nonlinear, graphical analysis of, 1329
integral-equation technique for analysmg, 2596

oscnll;x(:g;y. damped, field quantization applied to,

phasg-to-amplitude conversion, d.f., octantal error
in,
phase-ghifting, r.m.s.-sensitive, 2324
plated, flexible. manufacture of, 695
printed, design of and manufacturing sources in
A., 2064
foil technique for, 374
nitric acid as etchant for, 2906
standards and conditions of test for, 2065
pulse-selector, time-discriminating, 1007
resonant, RLC, cascaded, response to pulse trains of .

for sine-wave to pulse conversion, using transistors,
2344

switching, flip-flop, high-speed, bistable, 2329, sim-
ple method of design for, 348
random selector, 2591
transistor, (C)659, speed of response of, 2592
transistor, simplified calculations for, 2057
transitron, direct-coupled, characteristics and ap-
plications of, 3182
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trigger, sensitive, with stable threshold, 3486
valve, analysis of, using block diagrams, (A)1346,
2604

Clocks, (See also Time)
atomic, and frequency standard using ammonia
line, 3287
quartz, annual fluctuations in error and frequency
drift, 1848
quartz-tuning-fork-controlled, 3616
Coils, a.f., "Maxwell’ type, calculation of tapping
points for, 1328
variable, high Q, 346
air-cored, for crossover networks, design of, 656
with ferroxcube cores, tolerances and temperature
coefficient of, 345
h.f., air-cored, for high currents, design of, 2021
iron-cored, approxiinate composite-straight-line
characteristics for investigating, 649
high-Q, not carrying d.c., design charts for, 72
iron-free, with reduced external field, design of, 2020
natural frequencies of, (:\)655, 3483
temperature fields in, relaxation-method computa-
tion for, 2587
Communication, theory of, application of, to assess-
ment of measutement accuracy, 794, to compari-
son of modulation methods, 1174, data transmis-
sion systens, 253, (D)1907, to telegraphy, 1175
bhibliography of, 1566
biological applications of, 252
capacity of noisy channel, 254
correlation in, 846
distinction between data transmission and new
knowledge, 3032
entropy of Gerinan language, 3675
error-correcting code for constant-data-rate sys-
tems, 3674
fundamentals of, 1567
introduction to, 844, 845
least-squares-smoothing technique for separating
signal from noise in, 2216
negentropy principle of information in, 3033
probability of events applied in telecommunica-
tion, 2214
two types of error due to noise in binary-code sys-
tems, 2215
equipment, (See also individual subjects)
on aircraft, protection against atmospheric dis-
charges, 1586
comprezssor-expander system, of French Post Office,
1725

marine, made in Eastern Germany, 258
U.S.A,, 531

designed to operate under adverse conditions, re-
duction of contact potential at metal junctions
in, 2348

u.s.w. and s.w., tuning and channel-selection de-
vices for, 1178

v.h.f., using few crystals to control large number of
frequency channels, 1913

for v.h.f. radio link, design of, 851

3-30-Mc/s, for aircraft and ship service, survey of,
3035

systems, (See also Carrier-current systems;
Radio links; Radio-telegraphy; Radiotelephony;
Telegraphy; Telephony)
air/ground, assessment of information content of
messages, 2773
channel allocation problems in, 2774
record of contact during London-to-Christchurch
flight, 1581
v.huf.,, United Air Lines network developments,
1182
for aircraft, s.s.b., controlled-carrier, 2512
‘ambiguous-index,’ (ID)1568
for binary-coded messages, comparison of modula-
tion systems for, 1560
for civil defence in U.S,A., 2764
comparison of, in relation to Shannon's theory,
1906
for Coronation ceremony and festivities, 251
f.in,, frequency-division multiplex, echo distortion
in, 247
marine, 1919
microwave, in congested areas, planning of, 3676
for mines, 20 kc/s-100 Mc/s, experiments on, 3683
mobile, design and operation of, 3682
multiplex, microwave, for Allied Forces in
Europe, 850
for New Jersey turnpike, 2769
v.h.f., design of, 1914
multich%nnel. delay networks for time selection in,
250

multiplex, time-division, synchronization of, 3677
naval, problemns and developments in, 1181
p.p.m., adapted for simultaneous transmission of
radio programmes, 3041
s.s.b., polyphase technique for obtaining selectiv-
ity in, 1910
statistical methods applied to, symposium on, 3031
two-channel, using a.m. of opposite sign, 1176
using double amplitude modulation, 1561
3—3()-2\/13c/s. for aircraft and ship service, survey of,
5

Components, design of, physics and chemistry in-
volved in, 2062
for severe conditions of use, design of, 651
Computers, (See also Correlation)
analogue, a.c. network analyser for power systems,

aircrew training equipment using, 3477
amplitude comparator for, 3474
analyser of algebraic polynomials, 2582
application to economic problems, 56
d.c., partial drift compensation in, 2002

differential analysers, electronic function genera-
tor for, 2868, error analysis of, 643, general-
purpose, 1312, comprising Lf. oscillator, 1321

with discontinuously operating elements, 3475

electric, operating principles of, 1314

electrical resolvers, industrial applications of, 337

electrogisc. for ratio of slowly varying potentials,

1

electronic differential analysers, engineering ap-
plication of, 50, solution of simultaneous dif-
ferential equations by, 51
for feedback control systems, 982
high-speed, for product integrals, 1313
input foutput unit for, 49
using magnetic amplifiers, 62
multiplier for, using a.m.-f.m. circuit, 63, using
balanced modulators for, 1322, beaimn-tube
type, 2583, electronic type, 1310, high-speed,
for time-sharing technique, 2319, based on
linear-to-logarithmic converter for, 3476,
using modulated pulses, 1309
network analysers using transformers as multi-
pliers, 983
in noise studies, 52
photoelectric integrator, 3149
principles of, 55
for determining pulse-width ratios, 976
for quantity production, 644
giving ratio between two input voltages, 2321
resistance-network, for differential equations,
3143, improved iteration method of operat-
ing, 2011
scale factors for, 2318
with servomechanisms, 646
simulator for hydraulic servomechanism, (D)981
for solution of radio refractive-index equation, 1760
for solving nonlinear partial differential equa-
tions, 2317
stabilization of d.c. amplifiers in, 2013
for summation of Fourier series, 3142
survey of, 1311
using thermal transducer, 2003
analogue and digital, comparison of, 27
solutions of houndary-value problems on, 2575
analogue-to-digital converter for, 2576
digital, ACE, Hg-delay-line storage system for, 61,
(D)2012
analogue-to-digital converters for, 46, 339, 645
application of, in automatic telephone switching,
64, in business accounting, 3140, in logistics
research, 35, to physical problems, 1319
arithmetic unit for, 2580
automatic office installation, LEO, 3473
Bendix differential analyser, 37
binary counter with temporary storage facilities
for, 42
coded-decimal-number systems for, 44
comparison of recent models, 642
C.S.I.R.O. Mark I, Hg delay line storage unit for,
2578, programme design for, 640, 641
design of or-and-or pyramids for, 40
digital-to-analogue converter, with shaft-rota-
tion-angle indication, 3141
divider with closed feedback loop for, 2322
DYSEAC, special facilities provided in, 2320
EDVAC, magnetic drum storage for, 53
as elements in control systems, smoothing of ob-
servational data by, 48
e.m, clutch for, 45
flip-flop chains for decimal and duodecimal scales
in,
Fosdic microfilm-reading input device for, 2004
frequency analysis of, 1317
high-speed, circuit technique for, 2009
IBM Type-701, 29, arithmetic unit of, 30, system
design of, 28
1LILIAC, fault detection in, 34
and information-handling systems, Boolean al-
gebra applied to, 57, (C)1318
introduction to, 22
magnetic and dielectric-hysteresis elements for,
1320
magnetic-drum technique for combined storing
and reading, 43
magnetic switching circuits for, 2581
at Manchester University, 978, 979, 2577
NAREC, circuits of, 33
programme control of, 977
programming for, 25, influence on design of, 26
punched-card reader for, 2008
Remington-Rand Type 409-2, 36
SEAC, design and operation of, 32
SEAC and DYSEAC, circuit techniques used in,
39
Se-disk rectifiers in, 3146
serial, analogue-to-digital converter for, 47
shift registers using transistors, 2869
storage systems for, c.r.-tube type, 980, c.r.-tube
type, advances in, 985, diode-capacitor ele-
ments for, 1315, e.s., Williams type, auto-
matic beam stabilization for, 1687, magnetic
and ferroelectric, 2579, magnetic-core mat-
rix, 59, magnetic-drum, for automatic tele-
phone switching, 65, magnetic-drum, 'dead
programmes for, 54, magnetic-drum, design
chart for, 338. based on photographic tech-
niques, 66, survey of, 41, (C}1316. 2005
survey of capabilities and limitations of, 23
SWAC, design and operation of, 31
theory of logical nets applied to, 38
UNIVAC, valve programme for, 647
valve reliability in, 984
non-numerical, and automata, survey of, 24
relay-circuit analyser, 60
statistical, application to industrial control, 3145

[
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Conduction, anomalous skin effect in anisotropic
metals, 3521, 3522
anomalous skin effect in metals, effect of relaxation
on microwave measurements of, 2625
evaluation of surface impedance, 1733
in magnetic field, 2624
and reflectivity of metals, 2626, 3523
electronic, in solids, mechanism of, 2354
in halide-contaminated ice, mechanism of, 2966
at low temperatures, 1369
Conductivity, of jet exhaust, measurements on, 3620
of pressed powders, 2439
of weakly ionized gas, subjected to oscillating elec-
tric and constant magnetic field, 1030
Conductors, cylindrical, current distribution in, 3520
impedance to current pulses, 383
skin effect in, during transient period, 382
linear, near boundary of two media, field of, 1040
parallel to intersecting conducting planes, electric
field of, 3189
pulsed currents in, density distribution of, 2067
tempze‘{atu re of, measurement of, based on noise in,
80
Conferences and conventions, acoustics, Delft, 1953,
919; automatic regulation, U.S.S.R.. 1953, 3637;
barium titanate accelerometers, \Vashington,
May 1953, 489; British Association Section A,
Sept. 1953, recent progress in dielectrics, 779;
C.C.LLR,, 6th Plenary Assembly, Geneva, 1951,
recommendations of, 1587; electron microscopy,
London, Nov. 1953, 3330; 1.E.E. symposium on
insulating materials, March 1953, 1123; interna-
tional electroacoustics, Netherlands, 1953, full
proceedings, 1977; ionization phenomena in gases,
Oxford, 1953, 701; I.R.E, National Convention
record, 3103; luminescence of inorganic phos-
phors, Cambridge, April 1954, 2958; microwave
optics, Montreal, 1953, 70S; radio astronomy,
Jodrell Bank, July 1953, 714, Washington 1954,
2378; radio interference, London, 1953, 1556;
radio meteorology, Texas, Nov. 1953, 230, 2751;
rockets for exploration of upper atmosphere. Ox-
ford, 1953, 130; servomechanisms, San Francisco,
1953, 2776; sound recording, Paris, 1954, 2560;
U. S. Navy symposium on tropospheric propaga-
tion, 1953, 503
Contacts, carbon, relation between behaviour and
structure of, 1113
Control systems, (See also Electronic applications;
Fr(it)mency control; Servotnechanisms; Telecon-
tro
analysis and design of, 261
automatic, with ‘'memory’ element, 884, 1600
U.S.S.R. conference on, 3637
feedback, analysis by root-locus method, 1184
nonlinear, frequency response of, 3684
synthesis by root-locus method, 1185
on/off, design charts for, 533
for optical scanning system, 2008
process, electrical, (D)1155
use of statistical computers in, 3145
sampled-data, analysis of, 1189
Converters, (See also Immage converters)
d.c./a.c., using thyratron inverter circuit, 2224
using Type-PL21 thyratron inverter, 534
Cores, (See also Coils)
for digital-computer storage devices, testing sense
of flux in, (A)2468, 3298
ferritzeéss(:ressed. for switching and storage devices,

high-permeability, demagnetization coefficients of,
3152

magnetized at two or more frequencies, iron losses
in, 1492
toroidal, ferrite, for computer storage devices, 2007
metal-ribbon for computer storage devices, field
in, 2006
for wide-band transformner, insulated by catapho-
resis, 3612
Correlation, in communication engineering, 846
functions, computers for, 3144
short-time, correlatograph for L.f. sounds, 58
Wiener-Khintchine theorem, generalization of to
nonstationary processes, 3286
Cosmic radiation, r.f., (See also Radio astronomy;
Solar radiation)
from cosmic-ray electrons, quantitative investiga-
tion of, 1397
discrct7e sources of, brightness distribution over,
1754
distribution of, 333
nature of, 2380, (C)3206
extragalactic, 1047
from spiral nebula M.81, 1046
galactic, attenuation by ionosphere of, 2397
discrete sources of, with angular widths >1°,
285;, scintillations of, 1756, supernovae as,
8.

measurement of angular width of source of, 2657
model representing sources of, 397
sea interferometer for studying, 1755
at 100 Mc/s, between declinations +50° and
—50°, 2654
at 400 Mc/s, observation of galactic nucleus, 2932
origin of, 125, (D)2379
from Perseus cluster, 2652
source in Cygnus I, fine structure of, 1410
source in Gemini, accurate observations of, 1753
sources in Cygnus and Cassiopeia, intensities at
22.6 Mc/s, 2651
from supergalaxy, at 250 Mc/s, 394
at 18.3 Mc/s, survey of, 2656
at 18.3 Mc/s and 100 Mc/s, comparison of, 2655
Cosmic rays, origin of, theory of, 2929
Counter tubes, (See also Valves)
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cold-cathode, decade, using asymmetrical cathodes,
5

126.
decade, Type EIT, with ribbon beam, 603, 660
for decade counting circuits, survey of, 1625
Counters, using dekatrons, 350
G-M, Ar-filled, mechanism of discharge in, 1538
dead time of, effect on pulse-frequency indication,
3331, measurement of,, 228
discharge and post-discharge phenomena in, X-
ray investigation of, 1539
electron trangit times in, 2742
with external cathode and methyl-alcohol filling,
1879, 2490
halogen-quenched, build-up of, 1880, with trans-
parent films as cathodes, 501
with xsnixtures of rare gas and organic vapour,
1540

pulsed, response of, 2491
review of principles and technology of, 2743
self-quenching, temperature dependence of, 2741,
velocity of discharge propagation in, 2194
starting potentia!l of, 502
particle, radiation-detection instruments using, de-
sign of, 3659
review of developments in, 2193
stochastic theory of, 1878
proportional, dependence of output-pulse height on
track orientation, 500
pulse. circuit with correction for finite resolving
time, 3318
scaling unit, using cold-cathode tubes, 3487
five-decade, using dekatrons, 2593
scintil}%gon. using anthracene crystal, efficiency of,
1

using photomultipliers, stabilization of, 1156
for radioactivity prospecting, 1161
Couplers, directional, using open-wire lines, 987
Crystalsj (See also Piezoelectric crystals; Quartz crys-
tals;
aggregates with random nucleation, interface area,
edge length, and number of vertices in, 458
alkali-halide, colour centres in, survey of work since
diffusion in, effects of temperature gradients on,
1122, (D)1837
electronic polarizability of, 1394
growth of, tip-fusion method for, 2708
ionic, energy of trapped electrons in, 1112
latticefimpgerfections in, effect on properties of solids
of, 1491
physical properties of, and symmetry relations, 457
polar, electron-lattice interaction in, 1395
structure of, relation to physical properties, 456
ZnS, grown by sublimation in H atmosphere, special
properties of, 1097
Current, direct, very small, measurement of,, review of
methods for, 1852
induced, in conducting ribbon, by parallel current
filament, distribution of, (A)704, 1998
standard, using magnettor principle, 2718

Delay device, variable, using magnetic drum, 322
Delay lines, (See also Transmission lines, delay)
ultrasonic, equivalent-network representation for,
989

fused-quartz, 666

metal, 2014, 2905 )
Demodulation, a.m., synchronous 8ystems, history of,

2207

Demodulators, f.m., high-linearity, with one rectifier,
1895

Detection, of signal with interference, by linear detec-
tors, 3343
of signals in noise, 1900
statistical theory of, 3031
Detectors, error-voltage, diode-bridge type, 3181
microwave, diode, large transit-angle, 3096 .
superregenerative, theoretical and experimental in-
vestigation of, 2761
u.h.f., using magnetostrictive ferrites, 2904
Diagrams, for electronic apparatus, technique of prep-
aration of, 3428
Dielectric constant, of amorphous Se, at A 1 cm and
3 cm, 1790
at cm and mm A, measurement of, 801
of condensa and epsilan, at tenth-mm X, 464
of gases, at u.h.f. measurement of, 1133, 1134
of liquids, at cm A\, measurement of, 3621
measurement of, substitution method for, 1132
at mm X, spectrometer for measurement of, 1135
of plastics, variation with applied electric field, 752
of semiconducting ferromagnetics, theory of meas-
urement of, 2724
of suspension of spherical particles of polystyrene in
liquid, 159
Dielectric properties, of ammonia, at cm A, measure-
ment of, 1854
dielectric hysteresis and elastic after effect, experi-
mental investigations of, 2963
dielectric loss change (photodielectric effect), sur-
vey of work on, 2692
of liquids, at dm X, determination of, 2171
r.f. Debye absorption, survey of, 2693, 2694
of water and aqueous solutions, at microwave fre-
quencies, 109
Dielectrics. See Insulating materials.
Diffraction, acoustic, by circular aperture, 299
of cm waves, by cylinders, 3538
of e.n. waves, by aperture in plane conducting
screen, 709, 2078 .
by circular aperture, validity of approximate for-
mulae for, 3536
by disk, circular aperture or ellipsoid, 379
near earth's surface, (C)828
by ideally conducting half-plane, 2351
in irregular refracting medium, 1730

by mountains, theory of, 229
by parallel half-planes, 710
by perfectly conducting wedge, 2077
spheroidal-vector-wave-function solution of, 708,
(C)2639
by strip or slit, approximate solution for, 2350
by strip-gratings, rigorous analysis for, 1374
by wedges, in parallel-plate region, 1744
by parallel planes, 2908
of plane e.m, wave, by circular waveguide, 1020
of pulse, by wedge, 378
by sphere, taking account of surface wave, 3537
theory of, review of, 2909
Direction finders, c.r,, bearings of two interfering
transmitters determined by, 2
simplified type, for locating thunderstorms, 3226
using cyclical measurement of phase, comparison
with U-Adcock type, 143
wave-interference errors in, 144
elevated-aerial, effective polanzanon on, 145
fixed-Adcock, errors in, 736
on ships, influence of other aerials on board on ac-
curacy of, 2403
v.hf., Type AD200, octantal error in phase-to-
amplitude conversion circuit of, 146
Direction finding, using pulsed transmissions, com-
parison with c.w. transmissions, 735
u.s.w., wide-band double-V aerial system for, 3465
Discharge tubes, (See also Valves)
cold-cathode, as microwave attenuators, 918
glow, voltage-regulator, Types 85A1, 85A2, 7475
and S130, impedance/frequency characteristics
of, 3101
neon, for electrical measurements, 203
Discharges, (See also Breakdown)
arc, field-emission-initiated, 1025, 1026
hydrogen, r.f. noise produced by, 2070
r.f. oscillations in, 389
in astrophysical systems, 123
in axial magnetic field, measurements of potential
distribution in, 1378
in coznaxl);essed air or COs, between point and plane,

corona, between cylindrical electrodes, 2630
electron liberation by positive-ion impact, 2356,

glow, in air at normal pressure, 2069
theory based on hollow-cathode effect in, 3526
h.f., electrodeless conductivity of, 2915, growth of,
113

measurement of admittance of, 205

striated, 3524, 3525
intermittent, decay of space charge in, 2068
low-pressure, theory of positive column, 1381
microwave, between coaxial cylinders, radial extent

of glow in, 2916
low-pl:‘ezssure. measurement of gas temperature of
3423

quantitative development of, 1734
self-supporting, in transverse magnetic field, cur-
rent /voltage characteristic of, 2914
in space-charge field, electron-energy distribution
in, 3192
spark, effect of injecting ions in, 1379
equation for, use of [.P.M.-Ott integrator
for solving, 699
initiation of, 385
with R and L in circuit, calculation for, 698
survey of recent work on, 384
in trags&verse magnetic field, ignition mechanism of
L)
ignition voltage of, 112
Discriminators, frequency, linear, for u.h.f. f.m.
radio links, effect of residual a.m. in, 237
using triode as gated rectifier, 2347
Distortion, definitions of various types, I.R,E. Stand-
ard 53 [.R.E, 4S1, 1693
echo, of a.m. and f.m. sxgnals. 245
in f.m. multiplex R/T, 247
of f.m. signals, evaluation of, 1325
frequency, correction of, general method for, 1324
harmonic, of f.m. waves by linear networks, 2503
measurement of, 1509
in negative-feedback amplifiers, 2050
intern;%dulalion. in power-law devices, formulae for,
6.
in rectifier modulators, 2531
nonlinear, in class-B push-pull amplifier with output
transformer, 1236
of f,m. signals, 1689
of f.m. wave passing through mismatched quadri-
pole, 3164
in g;z;rgophone reproduction, measurement of,

measurement of, 1139, comparison of harmonic
and intermodulation methods for, 3624
of N.W.D.R. transmitters, subjective investiga-
tions of, 3709
phase, of f.m. signal due to carrier distortion, 3350
of pulses, in coaxial line, reduction by frequency
translation, 2298
by RC sections, 2032
of television-picture signals, 2515
Electrets, carnauba-wax, experimental investigation
of, 3241
with heterocharges, experimental investigation of,
1071, 3242
materials, theory and applications, 1443
semipermanent polarization of, 107
Electric field, induced in earth, due to variations in
vertical component of geomagnetic field, 3547
Electroacoustics, international congress, Netherlands,
1953, full proceedings, 1977
Electrodynamics, classical, theory of action at a dis-
tance in, some consequences of, 3200
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Coulomb force and Ampgre force, 2923

based on field rather than potential, 2367

formulation of laws in terins of conservation of cir-
culation, 2075

general equations for force between current ele-
ments, 2922

theo?; 2l‘>‘ased on force between charged particles,

variational formulation of multistream field equa-
tions, 387
Electroluminescence, (See also Phosphors)
experimental results, theoretical interpretation of,

as illumination source, 3636

of insulated semiconductor particles, mechanism of,
1787

phase of brightness variations in alternating field,
2108

theory of, 1373
use of colour film for demonstrating, 377
Electrolyte tank, accurate mapping of e.s. fields in,
6

Electrolytes, a.c. space-charge polarization effects in,
theory of, 1024
Electromagnetic field, calculation of, Green's func-
tions for, (A)2912
of dipole source, 3201
due to line source adjacent to conducting half-
plane, analysis for, 1745
scalar representation of, 1739
over stratified conductor, 1746
Electromagnetic mductlon in conducting sheet due to
current-carrying loop, 119
formulation of law based on ‘flux line," 1034
due to movement of material in maguetic field, 118,
388, 1035
due to moving charge, 1740
Electromagnetic theory, derivation of Maxwell's
equations by statistical ensemble-averaging
method, 1390
general formulae for polarized media, 3198
introduction of ‘reaction’ concept, 3199
reciprocity theorems in, 1738
substitute for Maxwell's tensor, 2368
Electrometers, high-sensitivity, monofilar, 1511
quadrant, portable, high-sensitivity, 806
using tetrode valves, stabilization with respect to
heating voltage of, 3006
vibrating-needle type, 2177
Electromotive force, developed by creeping Zn crys-
tal, 1022
measurement of, theory of, 1131
Electron beams, with circular paths, analysis for, 1382
focused, deflected, intensity distribution over spot,

focusing by space-periodic fields, 3099
high-current, focusing of, multiple-magnetic-lens
system for, 2262
high-energy, bunch length in, measurement of, 1519
inhomogeneous, space-charge waves in, 1945
Lv., focusing of, by spatially alternating magnetic
fields, 911
in magnetic fields, 'Brillouin flow’ taking account of
thermal velocities in, 1028
in narrow tubes, with magnetic focusing, calculation
of current in, 903
noise distribution in, and cathode boundary condi-
tions, 2271
with rotational symmetry, calculation of electrode
shapes for, 2268
space-charge-wave amplification by periodic change
of beam impedance in, 2811
space-charge-wave propagation in, transmission-
line analogue for studying, 2810
strip, constrained by magnetic field,
trajectories in, 3078
Electron emission, (See also Cathodes, Photoelectric
emission)
exo-, and luminescence, parallelism between, 2907
field-type, and gas adsorption, 576
at medium field strengths, 3193
from Ni single crystals, 2071
space-charge effects in, 1027
from W single crystal, experinients on, 761
resulting from ion impact on Mo and C targets, 386
from metals, work function for, 2073, effect of
oxide coating on, 1385
secondary, Auger peaks in energy spectra of, 1386
average yield for pyrex for Maxwellian electron
energy distribution, 2632
from BeCu, energy distribution of, 1481
due tgsbiombardmem with multiple-charge ions,
1
from Cu crystals with CusO crystal coating,
energy distribution of, 2918
effective depth of, 2363
energy;zgistribution of, circuit for determining,

electron

field dependent, mechanism of, 774

in glow cathodes with semiconducting layer,
fatigue in, 2919

from impurity semiconductors, 762

ion-neutralization process in relation to, 700

measurements of. inaccuracy due to positive-ion
formation, 2361

mechanism of, 2360

of MgO single crystals, 114, energy and tempera-
ture dependence of, 3194

of Ni and Mo, 2362

from semiconductors, 2132

from soot, angular distribution of, 1946

theory of, 1029

from thoria, 3529

time delay of, (C)1601

thermionic, anomalous. from W heated by high-
current-density pulses, 3528
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work function of irregular metal surfaces, 2631
Klectron guns, for crossed-field devices, adiabatic
theory of, 3727
with nonrotational symmetry, theory of, 1262
theoretical determination of electrode shape, 912
Electron interactions, collective description of, in de-
generate electron gas, 1375
in metals, 1376
in plasma, 1021
Electron lenses, caustic surfaces of, measurement of,
823

chromatic aberration of, 2487
cylindrical, slotted, for analysing velocities, 3654
e.8., coaxial-cylinder, axial potential of, 1877
correction by departure fromn symmetry, 824
cylindrical, symmetrical, potential distribution
of, 3329
three-electrode, axial potential of, calculation of,
2488

univoltage, focal lengths of, determination of,
825, properties of, 1158, 3651, strong, trajec-
tories in, 1159
grid-type, focusing high-energy particles with, 227
magnetic, aberrations due to mechanical defects.
1534

image distortion due to pole-piece asymmetry in,
1157

measurement of field in, 3658
stigmator for, 2489
rotationally symmetrical, calculation of paths in,
1537

Electron microscopes, high-resolution, new principle
for, 1876
image formation in, 2740
effect of specimen thickness and electron energy
on, 2192
low-distortion double projection lens for, 3652
with magnetic objectives, effect of departures from
rotational symmetry in, 3650
photoemission-type, 3656
secondary-emission type, for revealing magnetic
inhomogeneities, 2739
stereograms from, production of, 3657
Type E.M .4, 3648
Electron microscopy, application at A.E.l. Research
Laboratory, 2740
at Cambridge, 2740
conference in London, Nov. 1953, 3330
French work in during 1952-1953, 2740
replicas for, high-resolution, preparation of, 3328
shadowing technique for, 3653
Swiss work in, 2740
Elect]ron motion, in electric and magnetic fields, 105,
384

Electron multipliers, See Photocells and Valves,
Electron optics, double focusing by two-magnet sys-
tem. 498
focusing charged particles, 3541
magnetic and electric fields with cylindrical and
mirror symmetry. 2191
relativistic aberration functions in, 3649
schlieren technique for studying e.m. fields. 1536
shadow method of mapping magnetic fields, 2465
wave-mechanics theory of, 499
Electron spectrographs, e s., developed from electron
microscope, 3655
Electron trajectories, antomatic plotting of, use of
electrolyte tank for, 3304
numerical integrations of equation of, 1535
KElectronic applications, (See also Control systems;
Heating; Photocells, applications of}
aircrew training equipment using analogue com-
puters, 3477; air-warfare game, 2187: blind
guiding device, 3041; electrocardiology, re-
sultant dipole of heart, 2735; flying-spot scan-
ner for studying visual perception, 1541;
metal detector, simplified construction,
ASDET, 3315; microwave technique for ob-
serving commutator surfaces during operation,
2736; monitoring high-speed phenomena, 3319;
nondestructive testing of materials, 3313; in
oil industry, 366(0; photoelectric device for in-
dicating pos’tion of rotating shaft, 812; pres-
sure measuremet in i.c.e.,, 3332; short-time-
interval measurement using two photocells,
3617; tachometer, us'ng cold-cathode tubes for
visual display, 1153; thermostat, with variable-
duty-factor heating cycle, 3312; vibration
meter, elf-contained, 3309; vibration methods
of testing, 1881
Flectronic engincering, developments in, 1267
Electronic equipment. for aircraft, reliability of, im-
provement of, 602
automati * assembly of. 694
construction of, modern techniques for, 101
manufacture of. importance of physics in. 807
modular design and mechanized production in,

mechanized production of, N.B.S, methods for, 693
temperature calculations for, 201
Electrons, classical theory of, 2006, 3188
and crystal-lattice vibrations, model for investigat-
ing interaction between, 108, 3517
energy loss in passage through thin films, 2352
high-energy, deflection in magnetized iron, 1041
new classical theory of, 3187
slow, effect of bombardment of thin films by. 1748
moti(]m of in air. with application to ionosphere,
06
Electrophoresis, insulation of transformer-core tapes
by, 3612
in valve manufacture, 3720
Electrostatics, field and induction of point charge in
space, 2353
Equalization, (See also Networks; Transmission Jines)

comparison of time-function and frequency-func-
tion methods for, 2598
Exhibitions, British Instrument Industries, London,
1953, 608; components, Paris, 1954, 3426; Ger-
man Industries, Hanover, 1954, 3427; German
radio, Diisseldorf, 1953, 292; Hanover Technical
Fair, 1953, electrical measurement equipment at,
208, radio, television and electroacoustic ap-
paratus at, 293; Leipzig fair, 1953, 610; Lyons
fair, 1954, Soviet radio equipment at, 3431;
Physical Society, 1954, 2272; R.E.C.M.F., Lon-
don. April 1954, 2063; S.B.A.C., Farnborough,
1954, 3734; 16th Salon national, Paris. 1953,
radio and television at, 1171; 20th Salon de
I'Aéronautique, 1953, 1268; 21st National Radio,
London, 1954, 3735

Faradgyzeffect, cm-X, experimental investigation of,
0.

3
in ferrites, 995
in waveguides and cavity resonators, 2987
at microwave frequencies, medium-boundary effects
in, 2927
in waveguides containing anisotropic media, 1300
Ferrimagnetic materials, ferrites, after-effects in, 3605
as core materials for magnetic heads, 2846
of Dy and Er, thermomagnetic study of, 3274
fermalite, fernilite and fercolite, 1827
ferromagnetic resonance of, 1832, effect of aniso-
tropy and relaxation phenomena on, 2713
ferroxcube, measurement of properties of, 207
ferroxcube 1V, thermal effects accompanying
magnetization of, 177
ferroxdure, BaO.6Fe,0,, with preferred orienta-
tion, 184, domain-wall displacements in, 179
Gd, thermomagnetic study of, 3273
magnetic phenomena in, 17§
magnetic resonance phenomena in, 2144
magnetostrictive, as u.h.f. detectors, 2904
Mg, dielectric behaviour of, 1107, investigation
by heat treatment, 1108
MgAIMn, having low loss at 4 kMc/s, 3607
Mg-Mn, commercially available, 2146
microwave Faraday effect in, 995
mixed, cation distributions in, 2986
mixed crystals of, spontaneous magnetization of,
calculation of, 3606
Mn, Mg and Co, magnetic susceptibility of, 2443
modern developments in, 178, 1823
Ni, mixed with nickel titanate, magnetic prop-
erties of, 2711
Ni-Fe, temperature dependence of resonance line
width in, 2446
Ni-Zn, magnetic-dispersion spectrum of, 2710,
timperature dependence of magnetization of,
1488
nickel ferrite aluminate, g factor of, 2985, reso-
nance absorption in, 2145
nickel ferrite-aluminates and -gallates, 1830
properties and applications, 1487, 3608
rare-earth, influence of ionic diameters on prop-
erties of, 1109, molecular theory of, 3275
relaxation of permeability in, effect of dimensions
and compression on, 1829
relaxation phenomena in, 2445
resonance absorption in, 2712
magnetic resonance in, 1828
measurement of permeability tensor in, 769
spinel?, ionic distribution deduced from g-factor
of, 1831
Ferroelectric materials, BaTiO,, colloidal, properties
of, 3244
doublcshysteresis loop of at Curie temperature,
9.

effect of two-dimensional pressure on, 2116
temperature changes of properties of, 1116
variation of hysteresis loop with age, 1117
BaTiO; single crystals, dielectric properties of, 751
domain clamping effect in, 3245
BaTi0,-PbZrO, solid solutions, experimental deter-
mination of, 1446
cadmium and lead niobates, 1072, 1073
ceramics, coefficients of, methods for measurement
of, 2720
effects of aging on, 1444
colloidal, theory of, 1445
domain-boundary movements in, possible mecha-
nism of, 3243
KH,POq, colloidal, properties of, 776
KNbQO;, third phase transition in, 2115
Pb{NhO)s, properties of, 1448
PbZr0,, antiferroelectric-ferroelectric phase transi-
tion in, 3246
PhZr(O; and PbTi0,, solid solutions of, 1121
perovskite-type mixed-crystal titanates, properties
of, 3572
Rochelle-salt, experimental investigation of, 2965
theory of, 2964
titanates, experimental investigation of, 194
solid solutions of, phase transitions in, 3278
Ferroelectricity, in BaTiO, and other perovskite-type
crystals, and crystal structure, 2410
origin of, 1789
Ferromagnetic materials, alloys, with a-Fe lattice,
after-effect in, 1822
binary, saturation magnetization of, theory of,

Cr-Te, ferromagnetic resonance in, 180

Gd-Mg. 185

Ni-Fe, magnetic viscosity of, temperature de-
pendence of, 181, oriented, recent progress in
manufacture of. 453

Ni-Mn, effect of composition on change of re-
sistance in magnetic field, 1820

precipitation, magnetic viscosity in, 3272

Pt-Co, magnetic viscosity of, 767
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Si-Fe, for communication applications, (A)771,
grain-oriented and single-crystal, powder
patterns of, 770, preparation of large single
crystals of, 182, single crystals, domain
processes in, 451

16% Al-Fe, cold-rolled at 575°C, 2456

armco iron, influence of domain thickness on per-
meability of, 3271

with large domains, permeability at 0-7000 Mc/s

of, 2984
cementi;e (Fe;C), experimental investigation of,
110

for cores, assessment of variability of, 183
evaluation of, 466

Curie points of, change of with pressure, 2142

diffusion-after-effect in, variation with induction,

in weak alternating fields, 2637
domains in, observation of by longitudinal Kerr
effect method, 2441
Fe, thin films of, magnetization of, 2709
Fe and Ni, Curie temperatures of, effect of pressure
on, 2143
effect ofsplastic deformation on magnetization of,
183

ferrites. See Ferrimagnetic materials.

hard, theory of hysteresis in, 2141

iron amalgam, effect of grain size on magnetic prop-
erties of, 449

irons and steels, permeability of, dependence on
mechanical stress of, 2440

irreversible after-effect in, 2074

magnetic viscosity of, 176

magnetization curves for gingle crystals, influence
of domain structure on, 117

magnetostriction in, expressed in terms of external
field, 2988, 3276

manganites, experimental investigation of, 3604

maximum-stability state in, definition of, 1102

metals, apparent permeabilities at cm X of, experi-
mental determination of, 1505

metals and alloys, magnetic moments and crystal
structure of, 1484

temperature dependence of spontaneous mag-
netization of, 3609

mild steel, effects of tension and compression on
magnetic characteristics of, 446

permea(%ility of, variation under periodic stress of,
11

Mn compounds, microwave resonance absorption
in, 766
Ni, anisotropy and allied effects in, 3603
AE effect in, 1485
single-crystal, domain structure of, 765, powder
patterns of, 764, production of, 1494
single-crystal films, coercivity of, 2442
Ni and Ni alloys, spontaneous Hall effect in, 1825
Ni and Si-Fe, single crystals of, Barkhausen effect
in, 450
orientational superlattices in, 1101, 1483, 2983
permeability of, measurement at microwave fre-
quencies of, 2467
powder, effective permeability of, 1821
powder mixtures and ferrites, frequency depend-
ence of properties of, 1486
pyrrhotite, theoretical investigation of, 763
relations between losses and coercive force in. 1110
single crystals of transformer steel, magneto-
resistance of, 174
soft, dependence of coercivity on lamination thick-
ness, 2444
soft iron, secondary recrystallization textures in.
447

steels and alloys for permanent magnets, 1489
surface anisotropy of, 1103
and superlattices formed by orientation, 2983
survey of recent developments in, 768
susceptibility of, effect of elastic tension on, 445
Ferromagnetism, energy-band theory of, two-electron
case, 1033
investigation of magnetic-reversal domains. 448
Pauling’s theory of, refinement of, 2366
quantum theory of, 1482
resonance, in cavities, tensor formulation of, 2635
in colloidal suspensions, 443
in Fe and Ni, using radiation from mass emitter,
4

of wires, effect of tension on, 444
Field plotter, capacitively coupled, 213
Field strength, (See also Reception; Television; Wave
propagation}
measurements, v.h.f., in link with range far heyond
borizon, 2498
at 3.675 kMc/s, 511
meter, experimental, for study of band 11T aerials,
2462

of WWYV transmissions, at Chitonnaye, calculation
of, 3668
Filins, (See also Sound recording; Television)
thin, Al:Os, electron currents in, 121
Bi, photoelectric effect in, 773
bombarded by slow electrons, decomposition etc.
of, 1748
CdO, irreversible changes in electron mobility in,
2969, optical absorption and electrical prop-
erties of, 2970
CdsS, photoelectric effect in, 3267, properties of,
2706

evaporated, Ag. transmission of microwaves
through. 1834, BaO, photoemission and
thermionic emission from. 2689

Fe, magnetization of, 2709

Ge, Rh and Au, h.f. resistance of. 2696

metal, conduction mechanism of, 2695, and im-
perfect contact. comparison hetween 2355
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metal and semiconductor, physics of, 3542
MgO, self-sustained emission from, 774
PbS, frequency dependence of resistance of, 3581
photoconducting, h.f. resistance of, 2697
Sb, electrical propertics of, 3270
semiconducting, modification of conductivity of,
1452, transparent, oxide, 2435
Filters, (See also Networks)
af., with adjustable characteristic, 2881
crossover, constant-resistance, 675
narrow-band, variable frequency, 1341
attenuation of, measurement of, at 10-1000 Mc/s,
475

band-pass, duplexing, for 2-kMc/s communication
equipment, 677
h.f.. multistage, calculation of, 84, (C)1337, for
vestigial-sideband television transmitters,
361
impedance-transforming, design of, (A)1712
with mininnin number of coils, 3497
response to frequency step of, 1714
v.h.f., design of, 1715
0.4-octave, for frequencies between 10 and 200
ke/s, 998
8-13-c/s, (D)676
band-pass and low-pass, with nondissipative ele-
ments, equations for design of, 1336
response to voltage of linearly varying frequency,

bandwidth and rise time of, 3194

using coaxial-line elements, design of, 2338

comb, for pulsed radar, 2884

design of, use of punched-card machines in, 2883

clcctror?cchanical, design and performance data for,
1339

with generalized parameters, calculation of, 2035
helix, for traveling-wave valves, 1963
ladder-type, image transfer coefficient of, graphical
representation of, 997
smoothing of loss attenuation in basic types of,
2036
theory of, 1710
zig-zag, desizn of, 83
lattice, crystal, design of, 674
maximally flat or Tchebycheff type, band-pass, 360
band-pass and low-pass, 358
for noise-spectrum analysers, optimum design of,
3168
nondissipative, synthesis of, direct method for, 1707
nonlinear, optimum, (D)1338
optimum, for detection of small radar signals in
clutter, 149
with quasi-distortionless transfer functions. 1706
RC, with transistor negative-impedance converters,
1711
incorporating two-way switch operated at carrier
frequency, 3496
r.t. and i.f., transient response of, (D)2037
synthesis of, use of conformal mapping with poten-
tial-analogue method for, 357, (C)3167
Tchebycheff-type, Jacobi's sn elliptic function in
calculation of, 85
low-pass, design of, 1340
theories of, historical development of, 1700
transients in, analysis of, 3494
tuned, four-stage, 3493
with up to four tuned circuits, formulae for, 3495
u.s.w., variable, 2339
Fluctuations, (See also Noise)
electrical, thermodynamics applied to, 2877
theory of, in physical measurements, 472
Frequency, (See also Analysers, frequency-spectrim)
allocations, in Australia, as at 1st July 1953, 2767
control, automatic, for radar, 2679, wide-band
searching type, 2209
by electrodeless discharge, 362, and magnetic
field. 90
measurement of, at cm A, using crystal-diode har-
monic generators, 804
at Wittsmoor monitoring station, 3680
meter, stroboscopic, built-in, for 3-30 Mc/s, 1863
using tachometer with cold-cathode tubes for
visual display, 1153
Type FM 312/1, for 1 ke/s-300 Mc/s, precision-
type, 2475
multipliers, using detector circuits, efficiency of,

stabilization. See Stabilization, frequency.
standard, (See also Standard-frequency transinis-
sion)
primary, atomic clock as, 3287, 3615
h.f. quartz-crystal units for, 3619
N.B.S., quartz resonators in, 3288
100-ke /s quartz-crystal, at Galileo Ferraris Insti-
tute, 3618
FFuges, for electronic equipment, review of modern
types, 344

Galactic radiation. See Cosmic radiation.
Galvanometers, magnetic field between pole pieces,
calculation of, 3004
spot ;lisplacement in, photoelectric measurement of,
472

Gases, ionized, (See also Plasma)
collision effects and conduction current in, 115, 3195
diffusion cooling of electrons in, 2359
electronic drift velocity in, formula for, 2072
low-pressure plasma oscillations and high-pressure
sound-type oscillations in, 2633
subjected to oscillating electric and constant mag-
netic field, magneto-ionic theory of, 1030
solution of Boltzmann's equation for, 2910
(yenerators, (See also Noise generators; Oscillators:
Signal generators; Power supplies; Sound; Ultra-
sonics)
current-step, 2183

e.s., Van de Graaff, design of h,v. electrodes for, 816
impulse-noise, for testing television interference
suppression circuits, 2725
mm-X\, harmonic, using Si-crystal frequency multi-
pliers, 2605
pulse, delta-function, 20-kV, 3173
h.v., sawtooth and square-wave, for measure-
ments of dielectric strength, 1149
using saturated reactor with rectangular hyster-
esis loop, 3503
variable-frequency, using EQ40 nonode valve,
306

spark, mm-X, review of research on, 89
thermoelectric, paraffin-lamp-driven, for radio re-
ceiver power supply, 2514
valve, 3-phase, for low frequencies, 866
Geomagnetic storms, atmospheric source of, 1758
correlation with sunspot cycle, 3207
description and theories of, 2387
recurrence tendency during period 19501953, 2386
relation to ionospheric winds, 1757
35- and 74-Mc/s echoes during, 1771
Geomagnetism, areal distribution of activity near
auroral zone, 2383
change in declination accompanying intense E,
ionization, 410, 2943
correlation with solar activity indicated by yellow
coronal line, 2643
electron inertia as contributory factor, negligibility
of, 2382
field disturbances, control by sunspots, 2082
correlation with solar activity, 1050, 1751
correlation with variations of Fi-layer critical
frequencies, 2942
diurnal variation of, universal time component
in, 72
earth-potential measurements for indication of,
2660

effect on ionosphere of, 730
nonuniform induced components of, 2659
ﬁeldzintensity in E layer, determinat:on of, 720,
084

field variations, analysis of by phased-epoch meth-
od, 1049
correlation with auroral and ionosphere varia-
tions, 1768, 2395
diurnal, near magnetic equator, 1051
dynamo theory of, 2384, 2392
and earth currents, 1412
e.m.:&riometer for studying vertical component,
1
lunar, diurnal, at Amberley, N. Z., 2385
and noise in range 0.5-20 c/s, 722
at Port Martin, recording of, 400
rapid, analysis of observations of, 1413
vertical component of, and induced electric field,
3547
positions of poles, 309
Geophysical prospecting, magnetotelluric imethod, 491
using methods depending on radioactivity, elec-
tronic equipment for, 826
for radioactive materials, using scintillation counter.

small-scale models of e.m. field for, 492
for usranium. methods depending on radioactivity,
27

Geophysics, statistical analysis of observations, 1048
Graphite, resistance at low temperatures of, 1078
Ground, conductivity of, at r.f., U. S. determinations
of, 2381, 3548
Gyrators, (See also Faraday effect)
for cm X, design of, 82
using Hall effect in Ge, analysis for, 3161
microwave, using waveguide with asymmetrical
ferrite, 2040, 2599
quadripole theory of, 3160
Gyromagnetic effect, IYisher’s, observed in ferrite in
waveguide, 292t

Hall effect, measurement of, without external mag-
netic field, 1497
Hearing aids, description of recent models, 1664
Philips models, detailed description of, 325
audibility of amplitude/frequency distortion of
music, 1979
audibility of nonsinusoidal variations of pitch, 3
effect of masking on audibility and modulation
thresholds 305
electrophonic, effect of different types of electrode
in, 304
impaired and normal, effect of traffic noise on, 3112
masking of narrow-band noise by sine waves, 3111
response to two overlapping messages, 2838
selective response to one of two simultaneous mes-
sages, 2837
subjective musical pitch, experimental investigation
of, 2832
threshold for sounds with frequency spectrum of
various widths, 3110
of two-tone sounds, loudness relations in, 2841
Heating, h.f., dielectric, of laminated materials, tem-
perature distribution in, 3638
induction, British equipment for, survey of, 3317
radio interference from, 3672
h.f. and microwave, medical applications of, 3639
—— elements, wire or rod. in vacuo, temperature dis-
tribution along, 2375, 2641

Image converters and intensifiers, electron-optical,
design and applications of, 2188
——— intensifiers, using electroluminescent and photo-
conductive layers in contact, 3061
electronic, possibilitics and limitations of, survey of,
2482

Impedance (See also Aerials; Transmission lines)
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acoustic, of circular tube with orifice, end correc-
tions for, 935
measurement of, with acoustic waveguide, 302,
by resonance method, 2553
of plane radiator with lateral motion, 3435
of porous layer, at oblique incidence, 1650
of porous surfaces, measurements of, 303
of rectangular tubes, 934
of walls and ceilings, vibrometer measurements
of, 2554
of cylindrical conductors, to current pulses, 383
homographic-transformation method for determina-
tion of, 791
matchfin;z‘é of aerials, charts for estimating efficiency
of, 356
of asymmetrical aerials, circuits for, 2033
u.h.f. termination for waveguide or coaxial line,
(D)1510
v.h.f., for coaxial lines, 3478
measurement, on h.f. resistors, cavity-resonator
method for, 204
measzurement and indication of, c.r.o. method for,
999

meter, recording, for X band, 3629
parallel, graphical method for finding resultant of,
648

three methods of calculation of, 1688 )
of parallel conductors, proximity-effect formula for.

of waveguides, measurement of, 2172
Inductors. See Coils.
Instruments, electrical,

(D)1144
Insulating materials, (See also Ferroelectric materials)

containing admixtures of conducting materials,
dielectric losses in, 780

araldite casting resins, properties and applications
of, 2454

British Association Section A meetings, Sept. 1953,
779

performance limits of,

ceramic, BaTiO,, anomalous temperature coefficient
of permittivity in, 2716
containing BaTiO,, 1449
(Ba, Sr)TiO,, permittivity in 3-kMc/s region,
193, properties of, 783
compounds in quaternary system BaTiO,-
BaSn0;-SrSn0;-CaSnO0y, 192
for h.f., 2152
loss factor of, reduction by heat treatment, 2451
containing MgO and TiO:, 463
O,, phase transitions in, 782
stannates, 191
technical and bibliographical survey of. 3611
fused silica, elastic constants of, 189
glass, dielectric relaxation at low frequency of, 1841
for electronic industry, 789
silicate, dielectric losses in, 2452
thermodynamic and kinetic properties of, 197
LE.E. symposium, March 1953, 1123
mica, alternatives to mica, 465
Indian, d.c. resistivity of, 2453
synthetic, hot-pressed ceramic, 784
mm-A refractive index of, 1840
nonrigid, survey of recent developments in, 2151
PbTiO,, domain structure of, 1447
plastics, foamed, for coaxial cables, 3279
polymers, teflon, dielectric properties of, 785
polythene and perspex, conductivity induced by
X-rays in, 2153
progress in, 1839
solid, dielectric strength of, 781
SrTiOs, single-crystal, electrical properties of, 196
Interference, between colour-television receivers and
amateur transmissions, 1558
from fluorescent lamps, 243
suppression of, 841
in f.m. receivers, with nonideal demodulator charac-
teristics, 2502
in f.m. reception, from unwanted f.m. transmis-
sions, 1899
from h.f. heating equipment, 3672
from h.v. lines, 519
measurement of, 471
study of, 520
impulse-noise, in a.m. and f.m. systems, 2762
generator for receiver tests, 2725
industrial, measurement and suppression of, 3349
international conference, l.ondon, 1953, 1536
measurements and standards for control of, in
U.S.A,, 3026
in phototelegraphy, elimination of, 8§79
in radio reception, measurement equipment for, 795
in reproduction of music, 198t
suppression, campaign in Iserlohn, 1901
in relation to West German regulations, 1559
in s.w. and u.s.w. radio reception, suppression of,
523

from television receivers, I.R.E. standard methods
of measurement, 3671
U,S.A. investigations of, 3062
in television reception, on band 111, 3708
due to ignition circuits, measurecment and sup-
pression of, §72
measurement of, 2790
screening materials for prevention of, 2530
suppression of beat between sound carrier and
colour signal components, 2250
susceptibility of nionochrome and colour systems
to, 570
due to unwanted transmission via sporadic E. 278
u.s.w., measurement equipment for, 478
in v,Ii.f. reception, from unwanted stations, predic-
tion of, 2204
from very-high-voltage lines, mechanism of, 5321
Interferometers, Boltzmnann, for investigating mm A
oscillator spectrum. 1865



32 PART II—PROCEEDINGS OF THE

Fabry-Perot type, or microwave requencies, 809
for mm A, 211
microwave, for determining velocity of e.m. waves.
RIUTY
Ion emission, secondary. from conductors hombarded
by ions, 3530
lonization, (See also Gases, ionized)
of gas. by clectrons, statistical analysis of, 703
of gases, international conference, Oxford, 1953, 701
tecombination at low pressure, 2634
Ionized media. (Sce also Gases. jonized: Plasma)
with distant boundaries, theory of, 702
Ionosphere, (See also Mtmosphere: Wave propagation)
absorption in, abnormal, during Feb, 1952, 1052
measurements on, discussion of, 3220, using ob-
servations of 18.3 Mc/s cosmic radio noise.
1420
for oblique incidence, 1550
attentuation of galactic r.f. radiation by, 2397
charge on, 131, (13)20063
conductivity of, vertical distribution of, 3210
correlation of observations with geomagnetic and
auroral variations, 1768, 2395
cutrent systems in, responsible for geomagnetic ef-
fects of solar flares, location of, 1423
numerical calculation on dynamo theory, 1420,
(Y2665
Sq. theory of, 2041
currents in, 1417, 1418, 1419
D layer, attenuation variations at 245 ke/s, 1415
forination by photoionization of NO, 2087
soundings of, 132
distur bances in, during geomagnetic bay, statistical
analysis of, 409
during magnetic storm, May 9. 1048, 3556, April
18, 1951, 3555
accompanying solar flares, 2672
sudden onset, energy absorbed during, 3551
E layer, bifurcation of. rocket observations of, 1054
conditetivity of, and diurnal magnetic variations
in equatorial regions, 3553
determination of geomagnetic field in, 720, 2084
dissociative recombination in, 405
formation of, 2067, contribution of solar X-rays
to 726, 1410, theories of, 1057
fower, wind analysis by meteor-echo technique,
2

lunar height changes and lunar currents in, 3218
subsidiary layer in, recognition of, 2666
variation of maximum ionization with zenith dis-
tance of sun, 3211
E and F, layers, origin of, 1764
E and F: layers, effect of solar eclipse on, 1059
E, layer, effect of intense ionization on geomagnetic
declination, 410, 2943
latitude effect in ionization of, 731
lunar tidal variations in, 408
observations at Kodaikanal, 3212
types of scattering from, 138
Eg and F layers, disturbances in, and geomagnetic
disturbances, 3554
effect of magnetic disturbance on, 730
effects of partial eclipse of Feb, 14, 1953, on critical
frequencies, 2040
electron density in, distribution of, in presence of
external magnetic field, 2088
and layer heights of. 2086
vertical distribntion of, (D)411, 1767
F layer, over Buenos Aires, effect of solar erlipse on,
136
dissociative recombination in, possible mecha-
nism of, 1058, 17606
distribution of ionization in, 29039
drift movements in, radio-astronomical observa-
tions in, 3557
over 1awaii, spread echoes from, 3213
over Huancayo. spread echoes from, relation to
radio-star scintillations, 3214
multiple stratification at Ibadan, 2668
regularities in, 407, 2089
structiie of, 727
travelling disturbances in, c.w. methods of in-
vestigating, 725
I, Iayrer, critical frequency and transmission factor
of, 831
Fy and I7; layers, separation between, variation of.,
2038

¥, layer, critical frequency variations, anomalous,
728, anomalonus, during solar eclipse, 1422, cor-
relation with geomagnetic disturbances, 2942
cffcets of solar corpuscular eclipse in, 2073
jonization distribntion in. at high latitudes, 134.
26069, theory of, 2070
large disturbance of, associated with small mag-
netie distorbance, 133
occurrence of multiple reflections, 2750
above Singapoie, clectron content of, 720
solar tides in, 1421
storms in, prediction of. 135
glow discharges in, winds as canses of, 1770
h'f enrves, method of computing, 3200
intermediate layer between E and F layers, 2396
irregularities in, complex reflections from, 1056
d.f. studies of, 105§
investigation with high-resolution sounder, 1761
method of locating, 1762
layer heights, calculation using exact value of re-
fractive index, 1768
low-electron-concentration layer, long-wave investi-
gation of, 404
and motion of slow electrons, 106
movements in, horizontal, survey of research on,
2945

observations of, new station at Port aux Francais,
Kerguelen Islands, 406 =~
optic axes and critical coupling in, 412

oscillations in, correlation with atmospheric pres-
sure variations, 2090
relation to geomagnetic field variations, 3549
tidal analysis for, 2391, application of plasma
theory to investigation of, 2392
plasma theory of, and air movements in, 2085
refractive indices of, rocket measurements of, 403
review for 1953, 1060
solar particles in, action of, 3550
sounder. f.m., with coherent integration, for weak-
echo detection, 3219
for simultaneous recording of virtual height and
critical frequency, 2937
soundings, I.f. and m.{., 2396
vertical-incidence A’f observations of, interpreta-
tion of, 724
virtual height records, analysis taking account of
geomagnetic field. 1414
storm-I) regions, motion of, 2390
storms in, description and theories of, 2387
notes on, 2936
1953 Japanese symposium on, 3552
structure of, due to ionization by particles, 1763
sunrise effect on reflection height of 16-kc/s waves,
2092
travelling disturbances in, clectron-resonance mech-
anism of, 2935
use of rockets for research on, 130
vertical distribution of ionization in, evaluation
from observations of, 2664
winds in, 2944
deduced from dynamo theory of geomagnetic dis-
turbance, 2394
and geomagnetic storms, 1757
methods and results of investigation of, 2091
model for region from 100 km to 400 km height,
spacg(l-rccciver fading records of, analysis of,
.3
lons, currents in air, pressure effects due to, 2365
gaseous, tecombination of, Thomson formula for,
3

Lenses, (See also Aerials; Electron lenses)
dielectric. doubly-convex, e.m. field near, 2574
microwave, artificial-dielectric, with refractive in-
dex <1, analysis for, 639, theory of, 1685
Luneberg-type, 336, modified, 3472
metal-plate, using parallel doubly curved plates,
2804, reflection and transmission coefficients
of, 23106, secondary beams from, 2001, toler-
ances in parameters of, 2000
path-length type, for Japanese relay system, 3471
Light, 2nmure of, deductions from experiments on,
1727

sources, r.f. fluctuations of, photocell-amplifier ar-
rangement for detecting, 697
vcloczity of, determined by band-spectrum method,
619
Lightning, and atmospherics, relation between, 1427
atmospherics due to, propagation of, 1544, 2195
ball, gaf-discharge experiments for investigating,
1769
origin and nature of, general account of, 2094
pilot streamer in, 1062
protectors, Si p-» junction, 2226
streamers, use of 50-cm radar for studying, 1063
Limiters, analysis as variable-gain device, 1896
l.oudspeakers, (See also Public-address systems;
Sound)
acoustic testing of, 8
cone-type, cffects of surrounding device on, 2293
oﬁicigle(‘izes of, useful absolute efficiency as criterion,
9
electrodynamic, mechanical transients in, 3117
horn-type, air-chamber of, sound propagation in,
321

impedances of, definition of, 959
ionic. relation between ion current and pressure,

ionophone, using interaction of ultrasonic waves in
air, possibility of, 958, 1983
measurements on, DBritish Standard 2498: 1954,
power-handling capacity of. experimental determi-
nation of, 618
relation between sound field and electrical input,
analysis of, 1660
Luminescence, (See also Electrohiminescence; Phos-
phors)
and exo-electron emission, parallelism between,
2907

Magnetic field, analytical solution for anisotropic
medium, 3534

of conductor carrying d.c., 1391

of clectron-microscope lenses, measurement of,
using scale models, 3658

electron-optical shadow method of mapping, 2465

measurement of, application of Faraday effect to,
3206

electronic voltage integrator for, 2610
with Forster probe, 1506, 2174
proton-resonance and other methods for, 477
motion of, and cosmic e¢lectrodynamic problems,
3546
of rectangular pole-pieces, calculation of, 1388
two-dimensional, measurement of, method applied
to quadrupole magnet, 3207, theory of, 3295
twisted, in conducting fluids, formation of loops in,
2636
of uniformmly magnetized ellipsoids of revolution, 116
Magnetic materials, hysteresis-loop plotter with feed-
back integrator, 1507
pulse permeabilities and losses in, measurement of,
1826

IRE
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Magnetic properties, measurement of, using toroidal
cores, errors in, 3625
of metals. theory of, 1737
of metals and atloys. effects of band shape on, 2140
temperature variation of susceptibility, measure-
ment of, 2723
Magnetism, of linear atomic chains, at absolute zero
point, 1389
in metals, surface corrections to Landau diamag-
netisin and de Haas-van Alphen effect, 1032
paramagnetic resonance, 452
in metals, 186
U.S.S.R. research on, survey of, 1736
Magnetometers, airborne, Type-1A, 719
fluxgate-type, survey of, 3026
small, sensitive, using mumetal-wire detector inside
solenoid, 1142
three-component, based on star photographs, 128
Magneto-optical phenomena, (See also Faraday effect)
at npzlicil and radio wavelengths, relations between,
37
Magnetostriction, measurement of. torsion method
for, 1849
theoretical and experimental study of, 3277
Magnets, permanent, aging of, experimental investiga-
tion of, 772
Co-Fe-powder, coercive force of, 786
tubular, for electron-beam focusing, 2991
Ma!l;cr(r)\atics, approximation method., Tchebycheff,
O
autocorrelation functions, error due to finite integra-
tion time-limits in determination of, 1847
Bessel functions, asymptotic expansions of, 2094
boundary-value problems, finite difference networks
for solution of, 1331
correlation coefficients, estimation from scatter dia-
grams, 2457
differential equations, nonlinear, partial, of elliptic
type, finite-difference method for, 1845, second-
order, geometrical integration of, 2162
eigenvalues of A2u+4-Au =0, 11214
elliptic integrals and functions, brief survey of, 3282
computation of, 3283
exponential integral, evaluation for large complex
arguments, 3614
forced{v;lta):alion equation, Rayleigh-type, solutions
ol,
Fourier series, summation of by means of Laplace
transformation, 199
Hill equation, gaps in spectrum of, 2161
homographic transformation, geometric construc-
tion of, 701
hyperrboli%and inverse hyperbolic functions, table
or, 7193
inﬁnizte giscrele spectrum, sufficient condition for,
16

infinite series in closed form, summation of, 1843

Sole—ut—x/u du, evaluation of, 792

integral transforms, approximate
evaluating, 2158

for linear time-varying systems, 3284

Jacobi’s sn elliptic function, calculation of for de-
termination of filter parameters, 85

I.aplace transforims of given form, inversion of, 2159

Legendre functions of fractional order, 1496

operational methods, approximations in, 2156

oscillatory integrals, computation of, 2995

osculatory interpolation, new formulae for, 2093

polynomial equations, location of roots of, 1495

prolate spheroidal wave functions, recurrence rela-
tions for, 2157

spherical wave functions, expansions used in scatter-
ing problems, 3281

statistical functions, of stationary random proc-
esses, 3285

statistics, of population with creation and recombi-
nation dependent on existing numbers, 2717

!ablejélunpublished. Royal Society depository for,

3

method of

trigonometrical sums, formulae relevant to a.c. in
cables, 2155

vector Laplace operator, meaning and application
of, 1844

Measurements, (See also individual subjects)

accuracy of, statistical theory of information for
studying, 794

dynam‘i‘c, on e.m. devices, using sampling switch,
1141

fluctuation theory in, 472

of high voltage, high resistance and leakage current,
using neon tube, 203

practical adjustments in calibration, 796

of weak electric charges, by pulse technique. 1129,

Metals, (See also Conduction; Ferromagnetic ma-
terials; Magnetic properties; Magnetism)
conductivity of, at high current density, 1793
elec!rt;x;zprop:\gmion in strained metallic lattice
1
electron scattering in, anomalous, 3190
Ga. high-purity, technique for preparation of, 2440
galvanomagnetic effects in at h.f,, 760
of high purity, preparation of, 1403
lattice defects and resistivity of, 2117
monovalent, effect of lattice distortion on proper-
ties of, 1074
thermoelectric power at high tetnperature, 1479
optical absorption in, theory of, 2106
Re, properties and applications of, 2450
resonance absorption at cm X in, 1833
Sb, variation of properties at melting point, 3573
Ta. s;x;%lse crystals, growth and surface properties of,
W, single crystals, thermionic and surface proper-
ties of, 2714
Meteors, radar methods for location of, 1749
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showers, radar determination of heights and radi-
ants of, 2930
trail echoes, from dease columns, calculation of in-
tensity of, 1398
dependence of duration on wavelength, 1399
effect of wavelength on echo rate, 1750
rudnr(dctermination of height of disappearance
of, 713
radar studies of, 1042
from trail head, 712
trail lengths, experimental study of, 124
Meters, a.c., indicating, calibration of, N.P.I.. meth-
ods for, 2470
admittance, v.h.f. and u.h.f., Type 1602-13, 179
ammeter, d.c., non-contact, for remote indicating
and recording, 1145
thermocouple type, for use at v.h.i., 3302
current and voltage, a.f., multirange, high-accuracy,
thermocouple types, 3300
echometer, for testing coaxial cables, 1136, 1868,
32493, 3023
fluxmeter, recording, high-sensitivity, 3002
for Smeasurements on ferromagnetic materials,
1508
for inductance and dynamic-resistance of coils in
medium-wave receivers, 3003
megohmmeter, with transistor h.v. generator, 1515
valve, 214
milliammeter, r.m.s., for 0-10 Mc/s, 3301
periodmeter, 221
permeametcr, r.f., 1857
power, 40-4000-x\W, m:crowave, 2731
usingzrrinciple of counter-rotating magnetic fields,
69

probe-type, for earth-capacitance measurements,
215, 2473

psophometer, mains-operated, high-accuracy, 805

time constants of, measurement of, 1143

universal, for direct voltage <500V, direct current
>10"12A and insulation resistance <109\,
2182

voltage and resistance, d.c, and a.c., 3005

\\'ithzvolmge transformer for high-potential input,
471

voltmeter, e.s., with linear indication, with liquid
dielectric, 1513
peak, h.v,, with long time constant, 3628
Microphones, calibration of, comparison of methods
using pure tones or noise source, 301
capacitor, Japanese, Type MR-103, 3414
Tor measurement of high-intensity sound, 320
new, 318
sensitivity limit for, 317
directional, dynamic, developed in Austria, 1285
using lens-horn combination, 1659
using slotted tube, 1982, 3116
‘gas,” using modulated ultrasonic waves, 1983
moviog-iron, miniature, 956
piezoelectric, miniature, 955
ribbon-type, directional, 957
sensitivity of, chart relating different methods of
rating, 314
spherical, directional and frequency response of,
1286

Microwaves, (Sce also Wave propagation)
applications in scientific research, 224
cffect on body tissues, 813
1esearch on, during 1952, at Florence, 1629
symposium on, Montreal 1953, 705
Mixers, crystal, plug-in waveguide type, for 20-60
kMc/s, 890
using transistors, 1898
.\lodulnt7ion. comparison of code and other systems,
comparison of different methods in light of com-
munication theory, 1174
depth gf, incieased by peak speech clipping, 575,
1237

frequency, Armstrong system, degree of a.m. pro-
duced in, 246
distortion in, 1325, nonlinear, 1689, phase, due to
distortion of carrier, 3350, produced by 1nis-
matched quadripole, 3164
multiplex methods using, 1899
representation of using Bessel functions, 1903
with single-tone modulating signal, harmonic dis-
tortion in, 2503
transient response :n, 2337, (C)3165
unwanted a,m, in, 1347
frequency or phase, spectruin width in, simple
formulae for, 3351
for speech transmission, comparison of, 1562
uutpll; nzmd;lcts for two-frequency input, amplitude
of, 2212
tables for evaluatirg, 3028
polyphase, in telecommunications, 843
pulse, effect of noise in systems using, 3353
‘elastic’ system using quantization, 3029
spectrum of, 249
pulse-code, de ‘oding processes for, 239
delta, experiments in Austria on, 3673, quantizing
noise in, 1564
integration method for decoding, 2505
with linear detection, 3030
using special switching tubes for sampling and
coding. 373
pulse width, experimentat system, 250
Modulators, amplitude and frequency, using reflex
klystron Type 723 A/B, 3180
frequency, using BaTiO; capacitor, 280
reactance valve circuit for, 1942
serrasoid, investigations on, 279
v.h.f., using resonant cavity, 2251
low-level, Si-diode, Type-1090-P7, 881
pulse, for magnetrons, 2061

pulse-width, for single-channel voice-frequency
communication, 2532
rectifier, intermodulation distortion in, 2531
s.s.b., microwave, using ferrites, 3183
Monitoring, automatic, of B.B.C. programmes,
857
of common-wave frequencies, at Wittsinoor station,
3080
Moon, radio echoes from, fading of, explanation of,
2748

Multivibrators. See Oscillators.
Music, electronic, 3333
Musical instruments, electronic piano simulator, 225

Navigation aids, {(Sce also Radar)
acriul:‘fs)oppler-eﬁect f.m. v.h.f. or u.h.f. omnirange.

7
loran, AN/APN-70 receiver, 2678, for survey
work in Pacific, 147
V.0.R. and 1.L.S., omnirange receiver for, 2070
c.w. phase-measuring methods, Raydist, 1431
marine, 1919
racon beacon, 2949
Raydist, for measuring ships’ speeds, 3227
sonar, multibeam, with p.p.i., 3225
u.s.w., harbour, coastal and waterways service,
present-day problems of, 259
Networks, (See also Circuit theory; Circuits; Filters)
analysis of, by block-diagram method, 99
by Kron's matrix method, 76
analysis and synthesis of, graphical method for, 663
constant-delay. low-pass and band-pass, 2880
synthesis of, 2882
frequency response of, corner plots for sketching
curves of, 2332
lattice, RLC, synthesis of, (C)359
linear, analysis of, operational-calculus method for.
simplitication of, 2873, return-difference matrix
for, 662
nodal analysis of, with no specified reference node,
665
with time-varying parameter, analysis using com-
plex symbolism, 77
with time-varying parameters, matrix analysis
of, 1692
minimum-phase, build-up phenomena in, analysis
by paired-echo method, 671
multiterminal, matrix analysis of, 2333
passive, physical realizability of 2m-rank imped-
ance matrix as, 88
n-terminal-pair, synthesis of, 3158
{n 4+1)-pole, analysis of, 1343
nonlinear, approximate composite-straight-tine
characteristivs for investigating, 640
approximate steady-state analysis for, 351
phase-correction, for television cables, 1196
phase-splitting, r.f., design of, 1910
wide-band, RC, design of, 2039
quadripole, with active elements, intrinsic stability
of, 3163
for directiona! coupling and isolating, 1334
dissipative, microwave, equivalent circuit param-
etets for, deterinination of, 1499
gyrator. See Gyrators.
impedance transformation by, 3162
input impedance of, graphical method for de-
termining, 670
lattice, symmetrical, determination of pass bands
and attenuation bands of, 3491
loss-free, synthesis of, 993, transformation proper-
ties of, 992, 2336
passive, circle-diagram method for studying, 81,
synthesis based on transient conditions for,
3492
simplified tensor analysis of, 80
u.h.f., application of loci-curve theory to, 355
RC, distortion of pulses by, 2032
equivalent Q of, (D)672
synthesis of transfer functions for, (D)1704
twin-T, theory and oscillator applications of, 673
RILC, bandwidth for noise with power-law spec-
trum, 352
canonic forms of, 2330
synthesis of, 1332
transfer voltage ratio of, 3490
unbalanced, analysis of, 1333
reactance, insertion-loss method of synthesis, 2029
synthesis of, 1708
response of, transient and steady-state, relations be-
tween, 3488
separating-filter, h.f., for transmitter-receiver com-
binations, 87
synthesis of, iterative numerical method for, 1703
techniques for, 2872
theorem on, and applications, 1000
theorems concerning change of voltage reference
terminal, 2878
theory of, bounds on time and frequency responses,
2331

conditions for monotonic transient response, 2031
reformulation of Kirchhoff's second law, 661
time considered as complex variable in, 2025

transistors as elements in, 2026

3-terminal, active, theory of, 3159

Noise, (See also Atmospherics; Cosmic radiation;

Fluctuations; Solar radiation; Sound)

a.f., in transmission networks, measurement of, 805

analogue computers for studying, 52

circuit, Brownian-motion analysis for, 2027, 2028
low-temperature investigation of, 1369

current, in carbon resistors, 343
in composition resistors, 2328

in c.w. magnetrons, 579

in damped oscillatory circuits, quantum effects in,

2602
flicker, in Ge rectifiers, 3711
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in oxide cathodes, mechanism of, 606
generator, gas-discharge, microwave, in coaxial-line
form, 1858, for 8 mm X, 2478
standard, using heated resistor, 1521
in LC oscillators, effect of, 363
non-Gaussian, response of linear systems to, 3031
with nonperiodic time function, autocorrelation and
. Fourier-analysis mnethods of investigating, 2551
in p-n junction phototransistors, shot dependence
of, 2544
in noitpt-corétact Ge diode, measurement of spectra
ot,
reduction of by illumination, 1603
with power-law spectrum, effective bandwidth of
RLC circuit for, 352
power spectrum of, filters for analysis of, 3168
measurement errors due to finite sample, 2997
in receivers and valves at v.h.f., measurement of.

797
r.f., from d.c. H arc, 2070
in semiconductor filaments, mechanism of gencra-
tion of, 1100
in semiconductors, 2438
frequency dependence of, 3601
Gisolf's theory of, 2139
shot, in Ge filaments, explanation of, 171
in semiconductors, and flicker, in cathodes, analy-
sys for, 605
shot and partition, in junction transistors, 3393
due to sliding contacts, review of, 1557
thermal, measurement of conductor temperature
based on, 2480
physical basis of, 1015
in travelling-wave valves, theory of, 3722
vacuum fluctuations, possible observation at low
temperature, 2603
valve, at a.f., measurements of, 2825
effect on oscillators, 683
influence of transit time on, 3412
theory of, 3080
in v.h.f. and u.h.f. amplifiers, feedback for reduc-
tion of, 2899
valve<2grid, induced, experimental investigation of,
1261
v.Lf., in Ge filaments, 2705
in ral;gg 0.5-20 c/s, and geomagnetic phenomena,

Optics, brightness-flicker, investigation of response of
eye to, 338
geometrical, based on Maxwell's field theory, 1019
wave and ray, in inhomogeneous absorbing media,
1372, 3515
Oscillations, nonlinear, interaction of, theory of, 103
relaxation, mathematical treatment of, 3172
theory of, verification of, 3502
r.f., generated by d.c. carbon arc, 389
self-sustained, in nonlinear systems, analysis for,

in transistors, due to transit-time effects, 2540,
3392, 3715
van der Pol equations for, solution of, 2886, 3498
Oscillators, (See also Circuits; Signal generators)
a.f., amplitude-stabilized, using transistors, 1352,
(C)2893
using junction transistors, analysis of, 3174
keyed, using transistor, 687
quartz-controlled, 354
analysis of, admittance diagrams in, (D)1344
bridge-stabilized, transformerless, with complex
amplification factor, 3169
for 1 ¢/s=120 kc/s. 91
contrﬁ%lled-frequency. with frequency ‘memory,’
1

crystal-controlled, classification of, 2892
frequency stability and accuracy of, 92
sub-harmonic, 2048
1-32-Mc/s, 2475
with discontinuities ('A déferlement’), topological
analysis of, 1716
effect of valve noise on, 683
feedback, RC, for 11 ¢/s~100 kc/s, 2045
filtered, nonlinear, effect of perturbations on, 2044
with frequency range 0.0016-16 c¢/s, in analogue
computers, 1321
generating steep-fronted waves, analysis of opera-
tion of, 1004
heterodyne, design of, 1003
high-stability, modified-Hartley, 1001
with inertial nonlinearity, fluctuations in, 3501
with inertial nonlinearity and negative feedback,
quartz controlled, 2889
ionic, a.f. or r.f., 2887
LC, effect of noise on, 363
with stable frequency, review of theory of, 3170
LCR, build-up of oscillations in, fluctuations in,

with linear and nonlinear elements separable in first
order, analysis of, 2601

magnetostrictive, 80-500-kc/s, measurements on,
1638

measure of activity of, 1002
ass-emitter, use in ferromagnetic-resonance ex-
periments, 1824
mm-X\, magnetic-undulator, motion of electron in,
1036, radiation from, 1037
multivibrator, bistable, Eccles-Jordan flip-flop, 1350
negative resistance, {.m. of, unwanted a.m. in, 1347
using nonlinear reactances, 686
nonlinear, graphical representation of resonance for,
1018

pulse, using junction-transistor circuits, 3504
using Type-6218 beam-detlection valve, 317t
RC, comparison of shunt-R and shunt-C types, 685
phase-shift, minimum-attenuation RC networks
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for, 2891, single-stage, design of, 1717, theory
of, 2890
pseudoresonant and phase-shifting quadripoles
as frequency-determining elements in, 364
three-phase, for 0.01 c¢/s-1 kc/s, 2042
using twin-T feedback network, 673, 1345
reactance-valve-controlled, for wide f{requency
sweep, 288
reflex-klystron, frequency stabilization of, 93
sawtooth, using gas-filled triode with small control
current, 1351
spark-type, for nm A, investigation of power spec-
trum with Boltzmann interferometer, 1865
square wave, analysis of operation of, 1349
using transistors, 1718
for multifrequency pulsing in telephony, 1005
of Type CK-722, 2597
triode, characteristic equation of, 682
u.h.f.i ussing disk-seal triodes and coaxial resonators,
368
variable-frequency, using disk-seal triodes, 684
valve, analysis of operation of, 3500
effect of harmonics on frequency and resonance
curve of, 2600
with frequency dependent on circuit reactance
variation, 2041
synchronized, pulling effect in, 2018
va;iashle-frcquency. controlled by single crystal,
759

v.hf., variable, with helical-line tuning element,
2043

wide-band, with conical helices in tuning circuit,

\\'ien-‘bridgc. design curves for, (D)3499

Particle accelerators, bevatron, magnetic deflector for,
cosmotron, (See also Particle accelerators, synchro-
trons, proton)
orbital instabilities in, 2484, due to nonlinearities
in 1532
strong-focusing, relation between diameter and
pole-piece profile, 1873
cyclotrons, beam energy determination by time-of-
tlight method, 3321
double-mode, 1872
fixed-frequency, for heavy ions, 3322, theory of,
495
focusing of beam from, use of strong-focusing
lenses for, 3320
ion source for, 3644
shifting inter-dee ground surface in, 2190
with source producing partially stripped heavy
ions, 1871
60-in., at University of Washington, 3323
clectron cyclotron, favourable operating conditions
for, 1528
clectron cyclotron (microtron), vertical focusing
oscillations in, 818
for X- and K-band operation, 3013
4.5 MeV, design and operation of, 494
fon sources for 3642
lincar, with alternating-gradient focusing, 2738
Alvarez-type, axial field of, 3327
for electrons, effect of anomalous attenuation in,
497, with preliminary bunching, 1874, 2486,
motion of electron in, 3015, 15-MeV, at
Harwell. 226
for ions, divergence at gaps in, 1875
travelling-wave, 8-MeV, at Hainmersmith Hospi-
tal, 1533
palletron, collector characteristics of, 3647
strong-focusing. effect of nonlinearity of magneti
field in, 1529
stability and periodicity in, 1530
synchrocyclotron, fixed-frequency, 2189
regenerative-deflector extractor mechanism for,
analysis of, 3643
450-MeV, r.f, power supply for, 2483
synchrotron, electron, Berkeley, fine structure of
photon beam from. 3645
proton, at Birmingham University, 820, cosmo-
tron. at Brookhaven, 821, phonic-motor
drive for speed control of capacitor in, 3326,
variable-frequency, oscillator switching for,

strong-focusing, overcoming critical-energy effect
in, 2737, effect of alignment errors in, 1531,
effect of field bump in, 3014, for electrons,
3646, orbit stability in, 819, space-charge
forces in, 2485
with two-stage acceleration, 3325
Particles. charged, diffusion in radial electric field,
1394
trajectories of, at relativistic velocities, 3203
Permeability, at cm and mm A, measurement of, 801
complex, of spherical ferromagnetic particles em-
bedded in dielectric, 442
of semiconducting ferromagnetics, theory of meas-
urement of, 2724
Phase. measurement, using a.c. potentiometer, 485
a.f., using RC phase shifter, 206
using c.r o. and RC network, 2721
from frequency variation of oscillator, 1855
meter, a.f., with signal-limiting circuits, 3307
based on sawtooth-pulse generation. 484
Phosphors, absorption coefficient of, determination of,
3237

alkali-halide. single-crystal, Tl-activated, growth
and luminescence of, 1439

alkaline earth polysulphides. luminescence of, 750

CaF.-Ce-Nb, 3236

for c.r. tubes, efficiency of, 431

crystal, electron traps in energy levels of, 3567

decay times with ultraviolet excitation of, determi-
nation of, 1503

electroluminescence of, 2110

electron penetration into, experiments on, 1784

with emission spectra in region beyond 1 x, 3234

fluoride, Mn-activated, 2961, fluorescence under
cathode-ray excitation of, 1785

halide salts of group 2 metals, properties of, 3570

inorganic, luminescence of, conference on, 2958

large activator centres in, studies on concept of, 749

light-yield of, under electron-beam excitation, 1442

multiply activated, electroluminescence spectra of,

107

NaCl(AgCl), with high-energy irradiation, 1070

organic, under c.r. excitation, decay of, measure-
ment of, 1504

organic and inorganic, excited by o particles, lumi-
nescence of, 2112

photoconductivity and luminescence mechanisms
of, 1437

photocurrent in, effect of illumination intensity,
field strength and temperature on, 1776

powder, in dispersions, luminescence of, 2956

Sb;O;, with and without Mn, properties of, 158

Sb:0s-Mn, with orange luminescence. 3571

secondary emission from, effect of organic vapour
on, 2111

semiconductor type, electroluminescence of, 3569

sulphi;io(.) quenching action of alternating field on,
178

ZnQ, excitation by low-energy phosphors of, 2114
optical absorption and internal photoeffect of,
8

“hex ZnQ):(Zn),” excitable by very-low-velocity
electrons, 2113
ZnS, electroluminescent, preparation of, 1786;
preparation and properties of, 2962
investigation of traps in, 429
rel:\lim‘x3 between darkening and luminescence of,
1438
ZnS and ZnO, electroluminescence of, temperature
variations of, 2109
ZnS-Cu, colour of luminescence of, dependence on
Cu concentration of, 3239
Continzu%usly excited, effect of electric field on,
323

effect of neutron bombardinent on, 2957
ZnS-Cu-Co. properties of, 430
ZnS-Mn, electroluminescence of, 1783
poisoning effects of Fe, Co and Niin, 1782
(Zn, Cd)S, under X-ray excitation, effect of electric
field on, 2959
(Zn. Cd)S-Cu. decay with variation of frequency of
applied field, 1781 N
Zn:Si0-Mn, production of 6100-A emission band in,
1

441
BZn(POYs, Cdy(POV):-Mn, 3235
Photocells, Ag-O-Cs and Sb-Cs types, for far ultra-
violet, 1956
applications in optical transducers, 3640
barrier-layer, inertia phenomena in, 2801
Se, fatigue in, 1251
Cs-Ag, in pyromeier, 493
("s-Sb, effect of adding other elements to. 1611
Cu:O, prepared in h.f. field, spectral seusitivity of,

3
definitions of terms, I.R.E. standard 54 1.R,E, 781,
3394

electron-multiplier, with Cs-Sb photocathode, dark
current of, 28
fatigue in, 3077
gain of. stabilization of, 1957
large-amplitude background-noise pulses in, 1958
work of the Ziirich Institut fiir technische Physik
on, 1610
and electron multipliers, for far ultraviolet, 1956
Ge, p-n junction phototransistors, shot dependence
of noise in, 2544
PbS, preparation of, 3716
speed of response and detectivity of, 1250
PbSe and PbTe, 285
photocoleductive. detectivity as figure of merit of,
161
photoemissive. alkali, review of, 1608, 2261
with two anodes (photodianode), application to
measurements. 1249, 2543
with r.f. amplifers, for detecting fluctuations of
light sources, 697
Se, response to X-rays of. 1609
Si, p-n junction, for converting solar radiation into
electrical power, 2779, 3076
spectral response of, effect of illumination fatigue
on, 1959
Photoconductive materials, (See Semiconductors)
insul:zsllng. alkali halides, electronic Hall effect in,
686
electronic Hall effect in, 2687
luminescence in infrared region, 2691
PhS, PhSe and PbTe. optical constants of, 2105
PbTe, measurements of Hall effect in, 1111
Photoconductivity, (See also Semiconductors)
bulk, in PbS. 2103
in PbS single crystals, 1778
of CdS. variation with illumination of, 3266
of CdS single crystals, 1118
effect of temperature and oxygen on, 1478,
(C)3602
in gold-doped Ge. 2688
at high field strengths, interpretation of experi-
ments, 157
of infrared-sensitive materials, 156
of InSe evaporated films, 1777
negative. of cuprite, 2448
of Ph<e, delayed effects in, 777
of solids and liquids, space-charge polarization
effects in, 1024
Photoelectric effect, in CdS films, significance of deep
traps in, 3267
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influence of external field on, 104
internal, quantume-statistical treatment of, 1456
of semiconductors, effect of chlorophyll on, 1779
in thin Bi films, 773
Photo{electr;c emission, of Csi:Sb, experimental study
of, 147
Hall effect in, 1473
from thin films of BaO, experimental investigation
of, 2689
of \\',Sgn region of predicted Schottky deviations,
1

Photoelectromagnetic effect, See Semiconductors.
Physical constants, of sinall samplesat dm A and em X,
measurement of, 3291
Physical systems, equations of, solutions of, sct of
principles for interconnecting, 202, 2164
Physics, statistical estimation in, 1370
Pickups, ari for, low tracking error design for, 3440
velocity-type, capacitive, for ineasurements on
vibrations of structures, 319
Piezoelectric crystals, (See also Quartz)
coefficients of, methods for ineasurement of, 2720
DKT, elastic and piezoelectric cocfficients of, 3248
double tartrates, dielectric properties of, 1836
elastic and piezoelectric constants of, 1791
linear equations of state for, 110
PbZrO,-I'bTiO,; solid solutions, experimental in-
vestigation of, 3247
plastic deformation of, 2149
survey of properties and applications, 2411
Plasma, in constant magnetic field and oscillating
electric field, conductivity of, 2364, 3196
current collected by probe in, 3531
electron, in presence of constant magnetic field,
conductivity tensor of, 1031
gencralized ionization formula for, 1387
ionization and recombination processes in, 1045
in magnetic field, e.m. properties of, 2925
oscillations, dipole resonant modes of, 3532
excitation of, 2371, by electron beams, 2638
in gas discharge, 2309
in metals, theory of, 1023
Potential, theory of, boundary-value pioblems in,
uniqueness proofs for, 1731
Potentiometers, a.c., oblique-coordinate, 212
precision, for gunlaying control systems, 3316
for 1-10% gV at frequencies up to 1 kMc/s, 2728
Power measurement, in e.m. field, use of Hall effect in
semiconductor for, 1856
at microwave A, automatic milliwattmeter using
thermistor for, 1864; bolometer bridge
method for. 3294
at r.f., calorimetric method for, 810
at u.h.fI based on force on shorted ring in cavity,
1140
supplies, (See also Batteries; Generators)
current-stabilized, for photomultiplier, 3688
d.c., stabilized, low-internal resistance, 3080
for elesclronic devices, using radioactive source,
859
high-stability, for microwave standards at
N.B.S,, 1190

h.v., stabilized, for mn X klystrons, 3303
for inductive loads, using thyratrc 2
with fow-shunt-capacitance transformers, for
direct-coupled ampliticrs, 3362
mains, harmonics in, measurcment of, 3001
$-n junctions bombarded by g8 particles for, 1799
r.f., h.v., ferroxcube-cored transformers in, 3087;
for 450-MeV synchrocyclotron, 2-183
stable, comprehensive, for precision measure-
ment, 1924
stabilized. for ahbout 1 kV, 1585
standby equipment for Manchester-Edinburgh
television relay stations, 203
thermoelectric generators, efficiency of, 3364, 8i
p-n junction for, 2779, 3076
using transistors, for G-\ counters, 3361
using unequal series capacitors to multiply bat-
tery voltage, 3045
Probes, low-input-capacitance, 151+
P'ublic address systems, with inductive coupling be-
tween microphone transmitter and receiver, 2765
Pulses. Gaussian, production and advantages of, 1903,
interferences between trains of, 238
in noise, detection of, 150
power of. measurement of, diode voltmeter for, 2998
repetition frequency of, muitiplication and division
of, 3506
technique, valves as nonlincar and switching cle-
ments in, 1006
trains of, measurements on, using pecak-voltage
rectifier circuit, 2170
transmission of, fundamental theory of, 2763, 3352
with varying carrier frequency, frequency spectra
of, 2213

Q factor, low values of. method of computing, 2875
meter readings of, correction of, 3622
Quartz crystals, anelasticity of, 1838
contotflred. thickness-shear and flexural vibrations
of, 1697
for filters, characteristics of, 86
harmonic oscillations of, 353, 1272
with incomplete electrodes, thickness-shear vi-
brations of. 16U8
large, hydrothermal synthesis of, 459
manufacture of, 2150
polarity indicator for. 209
properties and manufacture of. 667, 1696
quality of, equipment for testing, 2175
resonators, BT-cut, 7-Mc/s, effect of pile irradia-
tion on frequency of, 3610; flexural-mode,
properties of, 354; measurement of parame-
ters of, (C)1520
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for standard-frequency oscillators, location and
frequency measurement of, 470 .

suppression of overtones by electrode shaping,
1699

thin, machine for production of, 788
Radar, airborne, reduction of gust loads by use of,
1069

audar audio system for simulating, 148
back-scattering cross-section, of dipoles, comparison
method of measurement, 2310
of two identical nonstaggered unloaded aerials,
2312

and communication theory, relation between, 740
with c.r.-tube display, screen definition in terms of
‘information cells,” 743, (C}2408
using transistors, 151
Decca Type-424 airfield equipment, 154
detection of snow formation by, 2405
development of, in Great Britain, 1432
false echoes in line-type pulsers, elimination of, 3228
fluctuating echo from randomly distributed scatter-
ers, interpretation of 741, 742
general-purpose, high-definition, for 3-cm wave-
band, 1 .
harbour-system, beacon for ship identification, 2952
for Rotterdam, plans for, 1435
height indicator Type 18330, 1775
marine, commercial, British, 1436; Kelvin Hughes
Type-2C, with 50-mile range, 423
for preventing collisions at sea, 152
reduction of sea and rain clutter by logarithmic
receivers in, 2953
survey of progress in, 2101
U.S.A., with 16-in. p.p.i. display, 531
meteor location by. See Meteors.
minimum usable signal in reception, 2098
moving-target-indication, receiver, L.C.T., with
elimination of fixed-target echoes, 2407 .
simple calculation of ground clutter attenuation
in, 1066 .
optimum pulse-integration angle and system sensi-
tivity of, 738
p.p.i. display, relay system for, 425
precipitation clutter, circular polarization for re-
duction of, 2100
measurements at 8-mm A, 1774 .
precipitation echoes, measurement of rainfall by,
424, errors in, 2404
polarization of, 1773
work of Research Centre for Microwave Physics
at Florence on, 739
primary, a.f.c. for, 2679
pulse, false-alarm time in, 2950
superregenerative receivers in, 2097
ranging, errors due to loss of echoes in, demodulator
giving reduction of, 2681 .
responder, passive, compr:sing resonator with
crystal, 744
scanning systems, assessment of, 2682
for storm detection, choice of A for, 2951
echoes from thunderclouds, 415
equipment at Entebbe airport for, 153
surveillance, secondary, for air traffic control, 2099
tracking, target glint, theory of, 737
tunable, long-line effects on, 1433
waveguide components for, hybrid-ring method of
testing resistance to breakdown, 2476
50-cm A, study of lightning streamers by, 1063
Radiation, (See also Aerials) )
Wien's displacement law, value of constant in, 376
Radio progress, 1.R.E. review for 1953, 2273
stations, coastal, British, re-equipment of, 1580
receiving, B.B.C., Tatsfield, measurements and
services performed by, 2210
relay, long-wave 3042, .
technology, application of theory of numbers in,
(C)790

theodolite, for tracking radiosonde, 422

astronomy, (See also Cosmic radiation; Solar

radiation) . .

Crab nebula, distribution of radio brightness across,
3545

d.c. comparison radiometer for, 2205

distance of radio stars, measurement of, 3205

fundamental results and problems of, 126

interferometer for, wide-band, 2658

for 4-kMc/s solar noise observations, 3204 .

observations of 21-cm H line, from Magellanic
clouds, 3544 )

radio-star scintillations, relation to spread F, 3214

review of theory and technique, 390, 1407

search for 210-Mc/s emission from Orion nebuia,
396

survey of progress in, 1411

symposium at Jodrell Bank, July 1953, 714 .

use of known cosmic r.f. sources for checking aerials
and receivers, 2376

Washington conference 1954, 2378

158.5-NMc/s survey of Milky Way, 1409

1.89-m survey of localized sources in Northern
Hemisphere, 1408

1953 Halley lecture on, 395 .

links, (See also Communication systems; Radio-

telephony; Radiotelegraphy; Television)

Berlin/Hamburg, v.h.f., Héhbeck relay station,
operation and equipment of, 539

Berlin/Leipzig, 560 o

Chasseral/Mont-Afrique, transmission tests on,

f.m., Berlin/Harz, reliability of, 2498
C.C.L.F. recommendations relating to, 2220 .
multichannel, frequency-spectrum calculation
for, 248
u.h.f., for telephony, experimental equipment for,
2218

microwave, I.R.E. symposium on, New York, Nov.
1953, 2771
multichannel, Australian, with double f.m., 1576
planning of, c.w. tests and equipment for, 257
s.w., Tangier station, 1917
in 6.7-kMc/s range, providing 8 p.a.m. channels, for
Gulf coast railroad operation, 2219
Radiosonde, at I’oona, ground equipment for, 1154
Radiotelegraphy, (See Communication systems)
frequency-shift system, equipmeut of Perth/Mel-
bourne link, 525
four-channe!, 3038
sine-wave keying for, 3037
two-channel system used in U,S.S.R., 3355
use of diversity reception to reduce message er-
rors in, 3036
long-wave, Mainflingen station, equipment of, 1918
Radiotelephony, (See also Communication systems;
Radio links)
Admiralty equipment Type 619, 526
using a.m., comparison of d.s.b. and s.s.b. systems,
1173
f.m., u.h.f,, experimental equipment for, 1574
Frankfurt-New York service, voice-operated
switching system, 1912
harbour-system, v.h.f., Japanese, 3679
m-X links for mountainous country, 3673
selective calling systems for, 848
station, located on 4000-ft peak, installation and
maintenance problems, 855
subscribers' links, 3040
u.h.f., using frequency diversity within a single
channel, 3356
u.s.w., for mobile services, survey of, 527
v.h.f., multichannel, design of equipment for, 1575
Rain, charge on, and electric field in thunderstorms,
413

radar for measurement of, 2404
relation between current and rate of rainfall, 139
Reactors, saturable, with inductive d.c. load, transient
response of, 2588
Receivers, (See also Radar; Television)
a,m., codan anti-noise device for, 524
broadcast, a.m., experimental, using transistors,
836, 2206, 3022
assessment of performance of, 517
f.m., mobile, with wide-band limiter and dis-
criminator, 2501
f.m./a.m., design of, 3346
German, from 1945 to 1953, 514, 1953/1954, cir-
cuit refinements of, 515
v.h.f.].sg?st-\var development in West Germany,

communication, G.E.C. Model BRT 100, modifica-
tions to, 516
for telegraphy and s.s.b, telephony in German
overseas service, 2500
for West German teleprinter service, 3670
for 60 kc/s,—31Mc/s, model CAT, 2760
conelrad, with carrier-failure alarm, for civil de-
fence, 1170
f.m., experimental, portable, using transistors, 838
with nonideal demodulator characteristic, inter-
ference in, 2502
highly selective, for receiving time signals, 518
logari\t}t;gnic, using successive-detection principle,
3
mean noise-input power to, minimum detectable
change in. 2208
microwave, noise factor of, monitoring of, 3290
multiple-heterodyne, using v.f.o. controlled by
single crystal, 2759
with square-law detectors, first-probability density
functions for, 837
superheterodyne, panoramic, response of, 2755
wide-band, microwave, using microstrip com-
ponents, 1296
superregenerative, in pulsed radar systems, 2097
s.w.. permeability tuners for, design of, 2758
Reception, (See also Field strength; Television; Wave
propagation)
cross-modulation effect in field of high power trans.
mitters, 3384
diversity a_lnzd other methods for overcoming fading
in, 1
dual-diversity system, analysis of, 2756
in noise, correlation method of, 3344
synchronous magnetic recorder for, 241; design
of, 242
polarization diversity system for, evaluation of per-
formance of, 839
of signals in noise, nonlinear filters for, (D)3024
of weak a.m. signals, using linear detection, 240
Recorders, (See also Sound recorders)
direct-indicating, survey of, 2176
magnetic, synchronous, for detecting weak signals
in noise, 241, 242
Rectifiers, (Sce also Semiconductors; Valves, crystal)
barrier-layer, for measurement of very small
voltages, 150t
Cu10, characteristics of, 462
in electrical measurements, survey of field of ap-
plication, 3299
hysteresis in, and in thin films, 3249
ignitron, developments in, 861
p-phase, analysis for, 2225
Se, d.c. characteristics of, 190
dynamic phenomena in, 778
effect of CdSe intermediate layers in, 1819
factors in application of, 1191
heating problem in, 860
Se-HgSe, experimental investigation of, 3690
Se-disk, in digital computers, 3146
as voltage-dependent resistors, 3689
selenide/metal, properties of, 3691
Reflection, (See also Sound; Wave propagation

World Radio Histol

Index to Wireless Engineer Abstracts and References 35

of acoustic and e.m. waves, by arrays of cylinders
or bosses, 3514
of e.m. waves, field at caustic due to, 3535
at inhotnogeneous surfaces, 628
total, of e.m. waves, effect of proximity of metal
plate on, 1039
Refractive index, (See also under Atmosphere}
of insulating materials, at mm A, 1840
Regulators, alternating voltage and current, mains
unit, 2227
Relay systems. See Communication systems. Radio
links and Television.
Relay?. 1fo_lr airborne electronic equipment, design
of, 34
electromechanical, design of 1192
e.m., for military electronic equipment, standardi-
zation of, 2229
Research, in British Post Office Enginceting Depart-
ment, 3429
institutes, electrical engineering, ltalian, Galieo
Ferraris, 1630
at Microwave Physics centre, Florence, during 1952,

Resistance, of cylinder, for specified boundary condi-
tions, variational method for calculation of, 1732
very high, measurement of, 214, 2729
Resistivity, of alloys, effect of cold work on, 2118
of (,u‘_lgsz and Au, extra-resistivity due to vacancies,
of elements, alloys and compounds, at pressures up
to 100,000 kg/cm;:, 1450
of mse;'_;‘l‘s heated by high-current-density pulses,

at h.f., variation in magnetic field, 2913
and lattice defects, 160, 2117
of powders, measurement of, 474
Resistors, carbon, conductivity and noise of, 343
carbgu-slilm. for waveguides, method of production,
0
coaxial. cylindrical, r.f., design of, 2019
composition, current noise in, 2328
frequency variation of resistance of, 654
fixed, design trends in, 3479
high-resistance, using charge-carrier device, 3150
nonlinear, SiC, experimental investigation of, 3482
with SiC base, 434
precision, bobbin-type, power rating of, 2585
standard, Au-Cr, behaviour under load, 2719
wire-wound, design of, nomogram for, 2326
Resonators, (See also Piezoelectric crystals; Quartz
crystals)
acoustic, absorption measurements on, 1643
dependence of natural frequency on elastic con-
stants of, 922
design of, 1644
Helmholtz, with damping screen, impedance of,
941, near field of, 1645
cavity, conical-line, calculations for, 1331
cylindrical, effects of distortion on, 1330
design charts, 2335
determination of resonance properties of, 1701
elliptical, operating in TE,1, mode, 990
field distribution in, measurement of, 1853
interaction between classical electron and quan-
tized field in, 991
measurements on, 799
with openings, natural vibrations in, 2334
perturbation effects and their applications, 79
spherical, use of degenerate modes in, 78
tempgggture-compensated at two frequencies,
weakly coupled systems of, equivalence theorem
for, 1700
e.m., with energy losses at boundaries, character-
istic functions of, 1702
piezoelectric-crystal, partially plated, resonance-
frequency shift due to proximity effect in, 2340

Sampling, sequential for attributes, practical applica-
tion of, 1846
Scattering, (See also Sound; Wave propagation)
of acoustic and e.m. waves, by arrays of cylinders or
bosses, 3514
of e.m. waves, by ellipsoid, approximate solution
for field, 707
solutions for field as power series, 706
by turbulent atmospheric fluctuations, 2747
at uneven surfaces, 380
Screening, of amateur transmitters, effectiveness of
materials for, 2530
effectiveness of, measurement of, 2223
using metal screens, nomogram for, 2513
steel sheet for test rooms, 2777
with transparent coated glass, 1922
Secals, ceramic/metal, using W-Fe bonding layer, 2455
glass/metal, review of, 789
Semiconductors, (See also Photoconductivity; Photo-
conductive materials: Photoelectric effect)
aFei:Oy, electrical properties of, 2433
B and Se, r.f. absorption bands in, 2120
BaO. diffusion of coloration in, 1114
single-crystal, optical absorption and photocon-

duction in, 1115
(BaSr)0O, structure of, cathodoluminescence study
of, 3240

CaO, conductivity of, experimental investigation of,
1809

carborundum, luminescence on passage of current
of, 2415

carrier formation and relaxation on illumination,
2967

carrier injection in, effect of traps, on, 1797
O, optical absorption of, 3230

CdS, conductivity of, effect of oxygen on, 1812
coan;s_Iign of n-type to p-type by local heating,
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electron-irradiation-produced conductivity of,
3592
filins, optical and electrical properties of, 2706
Hall-effect measurements on, 1813
single crystals, breakdown and light emission in,
2960), noise in, frequency dependence of,
3601, properties of, 1814
traps in, due to incorporation of oxygen, 1811
ceran;ic. technical and bibliographical survey of,
3611
charge-carrier lifetime, deduced from Hall co-
efficient and resistivity, 1075
compounds of Group [I—Group VI and Group 111
—Group V clements, relation between ionicity
and energy gap, 20698
compounds of Group 111 and Group V elements,
experimental determination of properties of, 1798
single-crystal, preparation of, 2138
condtction in impurity bands of, 1451
conduction mechanisms in, 432
conduction in strong electric fields in, equations for,
3519
copper-oxide, formation of intermediate layer be-
low, 3597
Cu.0, absorption spectrum of, effect of electric
field on, 3596
conductivity of, 1815
photomagnetic effect in, 3232
properties of, (C)436, 437, 438, 2432, 3593, 3594,
3595

Cu.8, conductivity of, diffusion theory for, 1119
experiments on, 1120

with diamond-type lattice, annealing bombardment
damage in, 1477

diclectric relaxation and carrier motion in, exact
treatment of, 753

edge dislocations in, trapping energy associated
with, 3250

effect of strong ficlds on, theory of, 2416

olcctrzmzlic spin in, chemical approach to theory of,
623

energy-band theory of, differential equations for,
1796

Fermi energy in, graphical method for determina-
tion of, 145.
ferromagnetic, ceramic, manganites, experimental
investigation of, 3604
filaments, mechanism of noise generation in, 1100
films, conductivity of, effect of applied e.s. field on,
1452
Ge, annealing bombardment damage in, 1469
atomic heat below 4°K, 1090
blocking contacts with evaporated metal films on,
2979
cast, twinning in, 2123
collision frequency of holes in, 1087
containing compensated impurities, properties of.,
2126
conductivity of mechanically disturbed surfaces
of, 1086
conductivity at 2.4 X10'¢ ¢ /s, 1088
Cu-doped, energy level at 0.3 eV in above valence
band, 3263
cyclotron (diamagnetic) resonance in, 1468, direc-
tional properties of, 2423
diffusion in, 2128
diffusion of impurities in, 3260
diffusivity and solubility of Cu in, 2430
drift mobilities in, 1462
effect of magnetic ficld on, 3590
effective mass of conduction electron in, 1461
electrolytic polishing of, 455
energy bands in, calculation by orthogonalized
plane wave method, 2428, degeneracy of.
1465, (D)2427
ctches for, 1470
evaporated tilms, change of refractive index on
illumination of, 3265
evaporation of Cu from, 167
filaments, noise in at v.l.f., 2705, shot noise in,

171
gold-doped, electrical properties of, 1089
high-field effects in, 2976
impurity concentrations in, method of estimating,
1404

impurity-containing, secondary emission from,
762

infrared absorption by free carriers in, 1081

infrared refractive index of, 2131

injected carriers in, infrared absorption of, 169,
1083, recombination radiation in, 1084, re-
combination rates for, 2977

investigation over the intrinsic range, 3257

lattice-scattering mobility in, 1806

magnetic susceptibility of, 1467

mechanical properties of, 1095, temperature
variation of, 1094

with neutral impurities, infrared photoconduc-
tivity of, 1808

n-p junction, increase of reverse current with
humidity, 3586, surface condunction channels
in, 3585, surface conduction channels and
excess reverse current in, 3587

n-type, galvanomagnetic effects in, theory of,
2425, investigation of trapping in, 2130,
measurements on, and semiconductor theory,
2127, single-crystal, measurement of surface
properties of, 3261

phenomena observed on melting and solidifying,

photomagnetoelectric effect in, 2104, and photo-
diffusion effect in, 748

p-n junctions in, preparation by surface melting,
1807, production by recrystallization from
In solution, 2447

secondary electron emission from, 2132
pressure dependence of resistivity of, 1466, 3264
production of acceptor levels by plastic deforma-

tion, 2124
p-type, with Au and Cu impurities, infrared ab-

sorption and photoconductivity in, 2426,

Hall coefficient and mobility in, 2975, in-

frared absorption of, 756, 1082, n-type sur-

face conductivity on, 166
recombination in, effect of Ni and Cu on, 2429,

at lineage houndaries in, 3259, photon-

radiative, 3258
relations between impurity content, resistivity

and Hall coefficient, 454
resistivity of, measurement of, four-probe method

for, 1502, modulation by ultrasonic vibra-

tions, 164
resistivity striations in, 2704
Seebeck effect in, 3262
single crystal, grown by withdrawal from melt,

radius of, 2990, mosaic structure on, 2974,

solubility and ionizability of impurities in,

1463, temperature regulator used in produc-

tion of, 1788, 2409, thermally induced ac-

ceptors in, 170
solubility and diffusion of Ni in, 3589
surface conductivity of, effect of ambient medium

on 2424, oxygen-induced, 168
surface recombination velocity in, temperature

dependence of, 1085, 2978
thermal conversion from n to p type, 435
thermoelectric power of, measurements of, 1091°

below room temperature, 1093
t\vinzb‘;)undaries in, passage of carriers across,

431

. vacuum-heat-treated, thermal acceptors in, 755
Ge and Si, alloys of, equilibrium thermochemistry
of, 2419, 2420
cryst]alliiing from melt, shape of molten zone in,
80):
direct measurement of permittivity, 1803
elertror_}o multiplication in wide p-n junctions,
10
growth of crystals, segregation of impurities dur-
ing, 2417
in liquid state, surface tension of, 188
mobility of Li and Cu impurity ions in, 1802
photomagnetoelectric effect in, 3231
piezoresistance effect in, 2418
p-n junctions, clectron-voltaic effect induced by
B particles in, 1799
prodllxgti(;m of acceptor centres by compression in
O

resistivity of, measurement of, 807
single crystals, elastic constants of, 189, large,
. preparation of, 460
Ge, PbS, PbSe, and I’bTe, making stable contacts
to, 3280
general Hall-effect equation for, 165
grey tin, electronic conduction in, 2135
magnetic properties of, 1476
mechanism of conduction in, 1475
Hall effect in, graphical representation of, 3251
isothermal, theory of, 433
impurity, band structure in, 2413
intermetallic compounds, CdSb, experimental in-
vestigation of, 1099
InAs, properties of, 3268
InSh, anomalous optical absorption limit in, 2134,
conductivity measurement on, significance
of, 3269, effects of neutron irradiation in,
2133, electrical properties of, 2707, electrical
properties of at low temperatures, 2981, ex-
periments on, 1816, Hall effect and conduct-
ivity of, 758, optical properties of, 1098,
photoefiects in, 3233, variation of properties
at melting point, 3573
Mg:GeySny_y, 1471
MgiSh:, measurements on, 3591
properties of, 2412
internal photoeffect in, quantum-statistical treat-
ment of, 1456
isotropic, high-mobility, effect of magnetic field
on, 3579
junction layers in, capacitance of, 3577
MgO, optical properties in vacuum ultraviolet, 2980
sinteref:d.”c;)nductivity and thermoelectric power
ot,
minority carriers in, diffusion of, 1795
lifetime of and contact-injection ratio in, 2129
NiO, electrical properties of, 2434
noise in, 2438
Gisolf's theory of, 2139
nonp;;?r. radiationless recombination in, theory of,
[

n- and p-type, current-carrier mobility-ratio meas-
urement in, 162
optical absorption in, theory of, 2106
oxide, transparent films made of, 2435
PbS, bulk photoeffects in, 1778
effect of Sb content on, 2136
energzi ;gap of, further evidence for value 0-4eV’,
36
energy levels of, calculations of, 2137
impurity-type, superconductivity of, 1458
PbS and similar binary compounds, interpretation
of Hall effect and resistivity data, 1818
PbSe, mobility of charge carriers, temperature de-
pendence of, 163
PbSe and PbTe, single-crystal and thin-film, elec-
trical properties of, 2982
phosphorus, black, electrical properties of, 1459
photoconduction in, theory of, 3578
photomnagnetic effect in inhomogencous magnetic
field in, 3580

IRE

April

photomagnetomechanical effect in, 2414
‘planar’ Hall effect in, 3253
p-n junctions in, formation by melting and re-
solidifying, 2125
model for study of, 1455
point contacts to, electrothermal characteristics of,
111

polar, theory of clectronic conduction in, 381
powders, n- and p-type, experiments on, 3252
under pressure, conductance of, 2439
resonant-cavity study of, 2437
Se, amorphous, conductivity in strong fields of,
3583, simulated crystal structure of, 2971,
structure of, and transition to crystalline
state, 1077
conduction mechanism in, 2700
crystals, anisotropic resistivities at 200 Mc/s,
1076
dielectric propetties of barrier layers, 1490
Hall coefficients of, isothermal and adiabatic,
comparison of, 2699
microcrystalline, pure and with metal additions,
electrical properties of, 1801
polycrystalline, conductivity of, frequency de-
pendence of, 1800, resistivity at high field
strength of, 2972
solid and liquid, conductivity measurements on,
3582

sources of, 187
Si, As-doped, spin resonance of, 3254
with Au as donor, 1805
avalanche breakdown in, 2973
band str‘ixcture of, cellular-method calculation of.
8:

crystals, tip-fusion method for growth for, 2708
drift mobilities in, 2421
Hall mobility of electrons and holes in, 2703
impurity levels in, optical investigation of, 2422
n- and p-type, paramagnetic resonance in, 1080
p-type, gold-doped, photoconductivity measure-
ments on, 3256
single crystals, induction-heating mecthod for
growing, 3255
SiC, granular aggregates. nonlinear resistance ot,
173
infrared absorption spectrum of, 754
SiC-base comiplexes, properties of, 434
space-charge polarization effects in, 1024
statistics applied to, 161
sulphides of chromium, electrical and galvanomag
netic properties of, 1817
Te, effect of thermally produced lattice defects on,
3598

properties of, at low temperatures, 2702
Single crystals, infrared properties of, 2122, -
frared refractive index of, 2121
Te and Te-Se alloys, properties of, 2701
theory of, review of, 439
theory of systems, rectifiers and complexes com
posed of, 3599
thermal and electrical conductivity of, relation be
tween, 2968
thermal rectification effect in, 1457
thermoelectric power of, temperature dependence
of, theory of, 2119, theory of, 1092
TiOs (rutile), ceramic and single-crystal, electrical
properties of, 757
use in voltage dividers with logarithmic character-
istics, 2879
Zn0, energy-level models of, 1810
ZnS, single crystals, properties of, 1096
Seryomechanisms, (See also Control systems)
in analogue computers, 016
analogue methods in design of, 1183
application of statistical methods to, 1582
components, 1.f. response of, measurement of, 1850
hydraulic, electronic simulator for, (D)981
linear, step- to frequency-response transiorms for,
1921
nonlinear, analysis by phase-plane-delta method,
3044

with several independent variables, 858
nonlinear feedback in to improve transient response.
1186
sampling, application of pulse transfer function to,
(D)222

subject to large amplitude oscillation, stabilization
of, 1187
symposium of papers on, 2776
third-order, graphical method of analysis of, 1188
Signal generators, (See also Generators; QOscillators;
Test equipment)
electromechanical, for testing servomechanisms,
A)1867
frequency-sweep, for range 20 ¢/s-200 ke/s, 487
microwave, harmonic, 488
Signals, band-limited, spectra of, 1908
frequency spectra of pulses with varying carrier
frequency, 2213
Skin effect. See Conduction.
Snow, electrification of, 414
radar for detecting generating level of, 2405
Solar activity, effects on ionosphere of, 135
and geomagnetism, correlation between, 1751, in-
dicated by yellow coronal line, 2643
jonospheric and geomagnetic effects of flares, 1405
prominences, bursts of r.f. radiation associated with.
392, 393
quiescent, theoretical study of equilibrium condi-
tions in, 1404
theories depending on moving sunspot fields, 1403
Solar corona, review of knowledge on, 2931
Solar eclipse, corpuscular, effects on ionosphere Fi
layer, 2673 )
25th Feb. 1952, anomalous variation of Fi-layer
critical frequency during, 1422



1955

20th Aug. 1952, effect on ionosphere at Buenos
Aires, 136
Solar radiation, r.f,, Bailey's theory of, 1400, 1401
bursts, associated with solar prominences, 392,
393, asymmetrical distribution at 4 m A of,
2650, directional effect in, 1043, evidence
harmonics in spectrum of, 391, from M re-
gions. 1044, Type 111, as evidence of ejection
of fast particles, 2377. at 4-1 m, correlation
with solar flares. (A)2646
cquipment for measurements at 160 Mc /s and
0-350 kMc/s, 716
fine structure of, and space-charge-wave ampli-
fication in shock front, 2644
thermal, and source of cornnal heating, 2645
at A 21 cm, observations of distribution over
quiet sun, 715
at A 10 cm, observations during partial eclipse,
2647
Soldering, using In, for thin metal films, 2154
and welding, of Al to other materials, 787
Sound, (See also Absorption; Acoustics Diffraction;
Reflection)
acoustic streaming, at high Reynolds numbers, 927
at low Reynolds numbers, 926
acoustic streaming equations, 928
attenuation of, in narrow tubes, 1635
in rectangular duct with absorbent wall, charts
for, 309, experiments on, 3t0
edge tones, at high jet speeds, analysis of, 924
field, optical mnethods for displaying, 614
spherical, force on sphere in, measurement of,
1637, theory of, 1636
high-intensity, microphones for measurement of,
)

insulation, light-weight structures for, 2842
intensity of, thermocouple-probe method for deter-
mination of, 2836
loudness of, relation between sone and phon scales
for, 1276
true ratio scale for, 1652
loudness level and loudness sensation, survey of
work on, 1653
magnetic damping of, in conducting media, 932
magnetic dispersion in plates, 3433, 3434
musical and vocal, modification of by integrator
and differentiator circuits, 3437
propagation of, in anisotropic medium, 296
inducts with rectangular bends, effects of discorn-
tinuities in, 2277, 2278
in gases, in cylindrical tubes, theory of, 295,
translational and relaxational dispersion in.
1632

in medium with random fluctuations of refrac-
tive index, 929, 931, 1633, 2275

in open air, effect of wind on, 930

theory of, hased on nonlinear gas dynamic equa-
tions, 294

of transient disturbance, in tubes, 611

in tube with piston, analysis for, 2276

in tubes, 612

in water-filled pipes with zero-impedance walls,
308

radiation of, from plates in flexura! vibration, 949
zonal radiators for, 3436
radiation pressure, physics of, 1
ranging, noinograms for, 3561
for sca-depth measurements, development of,
1430
rarcfaction pulses, distortion of, 1269
reflection, nonspecular, at raugh surface of, 2282
in open-ended tube, theorv of, 2279
scattering, application of variational principles to,
31058
by reinforced cylindrical shells, 925
in turbulent stream, 1270
sources, circular piston, with transient loading.
analysis for, 298
linear arrays, directivity of, 936, approximate
calculation of, 937
membranes, mass-loaded, theory of, 921
plate, with transient loading analysis for, 297
power of, measurement of, 943
pulse, underwater spark, 490, underwater-spark,
for echo sounding, 223
and receivers, directional-characteristic diagrams
of, interpretation of, 7
spectrography, applications in acoustics research.
3107

tran-mission, through mem»rane stretched across
tube, 1634
through steel platex immersed in fluid, 307
in structures, calenlation » 77
velocity of, in air at low pre
015, (D)2552
in liquids, measurement o, 1647, 1649, measure-
ment of for small quantities, 1648
at low temperature, optical method for neasure-
ment, 3139
measurement using ultrasonic-pilse equipment,
3109

ure, measurement of,

in ocean, measurement of, 1646 .
in water, 1430, dispersion of, experiments on,

2280
200 ¢/s-4-ke /s, analysis of, correlatograph for, 58
- recorders, magnetic, ‘wow' tests for, 47.3
recording, disk, design interrelations in, 12
film, using electio-optic crys=tal, 1663
on glass disks, photographic technique of, 2848
international confercnce, Paris, 1954, 2560
magnetic, bibliography 1900-1053, 3119
c.r.-tithe monitor for, 1200
distortion due to mechani-al causes in, 3447
effect of h.f, hiasing in, 1280
heads for, accurately dirmensioned diamagnetic
gaps for, 3448, electron-tube beamn-deflection

type, 11, 1985, 3449, ferrites in, 2846, struc-
ture and performance of, 323

multitrack systems, echo phenomena in, 2845

outline of, 2295

possible applications of, 1291

print-;hmugh effect in, pre-echo and post-echo in,
1288

stereophonic, for films, 1278, 1280

studies on, 9, 324, 1287

synhchronization with film of, 2561

tapes for, manufacture of, 620, measurement of
coercivity and remanence of, 2466, measure-
ment of speed of transport of, 1662, measure-
ment of surface induction of, (C)3ns

combined with television recording, 2517, 2847,

050

—— recording and reproduction, I.R.E. standard 53
LR.E. 1982, methods for detertnining flutter con-
tent, 1661

mngx‘;ctzic-drum. variable time-delay device using,
2

stereophonic, for cinemas, equipment for, 1279,
1281

- reproducers, disk, design of, 12
- reproduction, disk, distortion in, 313
forces on pickup in, 2297
measurement of distortion of, 476
reduction of background noise in, 1658
equipment for, review of exhibitions of, 2558
magnetic, correction of frequency-response changes
due to magnetic-head wear, 10
c.r.-tube head for, 11
electron-tube head for, cores for, 1985
stereophonic, in the cinema, equipment for, 1282,
L:(SS, using multiple magnetic sound tracks,
619

principles and applications of, 1651
Spectrometry, mass, applications in the electronic in-
dustry, 3075
Spectroscopy, microwave, using Stark cell, measure-
ment of absorption coefficients by. 3540
at 1-2 gnn A. experimental methods and results,
207
Specch, acoustic structure of, 944
analyser, c.r.o. apparatus with coordinate converter
for, 3440
analysis, using magnetically recorded elements, 945
communication methods, research on, 613
experiments on, survey of, 2555
identification by, 2839
recognition of, with one and with two ears, 947
sound spectrographs for, design of, 2840
synthesizer, using magnetic-drum recording, 946
waveform correlator for, 3113
Spinels, (See also Ferrimagnetic materials)
physical and crystallographic properties of, 461
Stability, of networks, Nyquist's criterion for, simple
derivation of, 3489
of third-order servomechanisms, graphical method
of analysis of, 1188
Stabitization, frequency, of reflex-klystron oscillators,
93

of square-wave-modulated microwave transmis-
sions, (A)652, 2017
of servomechanism subject to large amplitude os-
cillation, 1187
of voltage, current and magnetic field, review of,
862

Stabilizers, current, alternating, for
power supply, 865
current43nd voltage, for lahoratory nse, survey of,
3046
voltage, alternating, analysis of operation of, 3047,
using biased reactor, 1584, using self-heating
valves as variable resistance, 2824
direct, for 0-300 V, 863, for 70 V upwards, 2228
effect of valve-heater-voltage variations on, 1925
using series combination of glow-discharge tube
and barretter, 1583
Standard frequency transmissions, from M.S ., ex-
pected accuracy of, 3289
Standards, (See also Television)
definitions of terms, relating to aerials and wave-
guides, 53 I.R.E. 2 81, 631
relating to audio techniques, 54 I.R.E. 3 S1,
2876

valve-heater

for linear-varying-parameter and nonlinear cir-
cuits, 53 [LR.E. 4 81, 1693
relating to photocells, 54 I.R.E. 7 S1, 3394
relating to standard volume indicator, 2461
electrical, accuracy of measnrement of, (ID)1125
flutter measurement in sound recording and re-
producing, 53 I.R.E. 19 82, 1661
graphical symbols for electrical diagrams, 54 I.R.E.
21 $1, 3102
on measurement of aspect ratio and geometric dis-
tortion, 54 [.R.E. 23 S1, 3053
on measurement of interference from television
receivers, 54 [LR.E. 17 S, 3671
Sun, distribution of r.f, brightness across, 2648
and model corona, 2649
Sunspot cycle, and ionosphere, review for 1953, 1060
revised mean curve showing increased asymmetry,
2081

and time distribution of geomagnetic storms, 3207
with very long period, evidence for, 717

Sunspots, magnetic field strength in, 1402
magneto-hydrodynamic theory of, 1752

Switches, a.t.r., window material and filling for, 3423
clectronic, ratchet device for increasing or decreas-

ing intervals between pulses, 3153

using ferrite-cored transformers, 3484
proximity, effect of humidity variation on, 1526
t.r., using gas-discharge tubes in, 2870

Switching, in bistable circuits, device for observation

on oscilloscope, 2590

'World Radio Histo
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Synchronization, (See also Television)
for communication systems, theory and design of,
1563
for power-generating stations, tube
(A)814
pulling effect in, 2018

using c.r.

Telecommunications, in British Commonwealth, 1565
in Italy, coaxial cable network for, 13
Telecontrol, 260
of receivers, over single Post Office line, 3685
Telegraphy, code converters for interconncction of
Morse and teleprinter systems, 2506
codes and code converters, survey of, 2507
review of progress since 1946, 2766
tone systems, frequency spectra with amplitude
and phase keying, 3354
Telemetry, equipment for transmission of meteoro-
logical data, 815
for guided missiles, 1525
modulated-light-beam system for, 2481
1eview of methods of, (D)1523, 1870
and telecontrol, of Van de Graaff generator, 817
7-channel, parachute-borne unit, 2744
Telephony, review of progress since 1946, 2766
Television, (See also Aecrials; Interference)
amateur, report of progress in, 541
applications, in optics, 1932
in particle counting, 1882
in remote observation of moving object, 3382
aspect ratio and geometric distortion, measurement
of, standard 51 L.R.E, 23 St on, 3053
bandwidth reduction in, techniques for, (1)872
bandwidth requirements for, 2234
Britigh system of, generation of picture signal in,
71

receivers for, 2241
transmission of picture waveform in, 873
broadcasting networks, planning of, 532, 2785
u.h.f., in Federal German Republic, 3380
cameras, aperture compensation for, 1927
image;’;onoscope, used at Bussum (Netherlands),
8

image orthicon, 547

imaging properties of, 3696

lenses for, measurement of perforinance of, 2236

photoconductive, for light and X-1ay pictures,
Q

signal /noise ratio and types of intetference in,
1936

supericonoscope Type 1S ¢ mm/10, 2239
survey of, 548
vidicon, for fihn transmissions, 2519, for X-ray
pictures, 2240
centre, of NNW.D.R. at Hamburg-Lokstedt, 5643,
architectural aspects of, 564, electroacoustic
equipment of, 3706, heating, installations etc.
for, 565, switching equipment for, 566
synchronizing-signal distribution at, 3379
closed-circuit system using vidicon, 1198
colorimetry in, 1199
mloulr.samplitude distortion in, measurement of,
151

basic concepts and evolution of, 1199

for Britain, band-1, use of adjacent channel for
colour signal, 545, possible systems for, 1590

coaxial-cable transmission of, 1104

colorplexer, 1193

colortron, C. B. S, 1228

compatible systems, investigation of, 1208

converter for accommodating N.T.S,C. signal
in coaxial-cable bandwidth, 536

ar. tube for, four-gun type, 559, phosphor screens
for, preparation of, 2248

delay equalization in, 1210

demnodulators using heptodes or cascode-con-

nected circuits, 2788

determination of subjective white for, 265

effect of receiver errors on colour reproduction,
3700

electronic masking in, 120§

filin reproduction in, brightness modification pro-
posals for 1211

image orthicon Type 1854 for, 1216

kinescope, R.C.A. three-beam shadow mask, 1227

matrix networks for, 1206

N.T.S.C. compatible system, 1199, (()3369,
adaptation of monochrome transmitters to,
1215, colorimetric analysis of, 1201 , introduc-
tion to, 1589, laboratory receiver for study
of, 1229, modification of signal to suit single-
gun tubes, 3699, outline of, 3367, principles
of, 270, receiver circnits for, 1225, receivers
for, 1592, receivers for, chromatron in, 1226,
reproduction of luminance detail by three
different forms of, 1209, sideband interfer-
ence problem in, 870, signal specitications
for, 871, signal specification for, verifying
adherence to, 1150, signal spedifications for,
July 1953, 544, synchronization in, 1588,
synchronization in, d.c. qQuadricorrelator for,
1224, synchronous demodulators for, 1223,
1593, synchronous demodulators for, pulsed-
envelope type, 2245, synchronous detector
for, using product demodulators with bearm-
deflection tube, 2244, 2524, test signals for
alignment of Q and 7 demodulators, 2732,
transmission primaries in, 1200, transmission
of transients in, 543

optimum use of channel space for, 542

photoelectric colorineter for, 1203

psycl;o(p;lysical and electrical foundations of,

19

quantitative spectral measurements in, 1202
reccivers, deflection-coil assemblies for, 3065,
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factory adjustment procedures for, 3377, i.f,
amplifier design for, 3701, improving tran-
sient response of, 1222

reproduction of colours in outdoor scenes, 1204

subjective and objective aspects of colour render-
ing in, (12)3308

test gear for, 1152

transients in, 1207

405-line system, demonstration in London of,
2516

community systems, line amplifiers for, 3066
Coronation transmissions, technical arrangements
for, 2231
coverage of v.h.f. and u.h.f. transmitters, influence
of terrain on, 1928
c.r. tubes, production of X rays by, 2246
yoke astigmatism in, 3704
development of, 1920
for countries with small sales, 3051
recent, in U.S.A., 869
distortion of video signal due to attenuation and
phase distortion of system, 2515
European exchange arrangements, summer 1954,
80

experimental equipment at Technische Hochschule,
Vienna, 273
gamma correction, for subjectively correct bright-
ness scale, 2249
links, cable, Birmingham /Manchester /Holme Moss,
1195, London/Birmingham, (D)278t, phase-
correction network for, 1196
cable and radio, waveform-response specifications
for, 3305
radio, Belfast/Kirk o' Shotts, 867, Cologne
/Frankfurt/Neustadt, dm-x, 538, equipment
for outside hroadcasts, dm-Xx, 537, micro-
wave, Manchester/Kirk o' Shotts, 2784,
(A)3366, microwave, Tokyo/Osaka, 2783,
pulse regeneration equipment for, 558,
pilse regeneration equipment at Hdéhbeck
relay station, 2247, transmitter for, f.m.
magnetron oscillator in, 904, u.h.f., Berlin
/Leipzig, 2782, u.h.f., Berlin/Leipzig, equip-
ment of, 3693, u.h.f., between Germany and
Switzerland, 3694
and motion-picture systems, image structure in
1232, 1233
in New Zealand, recommended standards for, 2235,
3054

phase equalizers for, design of, 1933
picture, characteristics of, 540
picture quality, improvement by deliberate in-
troduction of echoes, 3067
influence of phase/frequency characteristic on,
optics in, applications, of 1932
projection, for cinema, Russian system, 3373
large-screen, ’hilips E1.5750, 275
receivers, image intensifier for, 3061, ircrease of
picture brightness in, 276
Schmidt-type system, aperture-response testing
of, 1594
receivers, for Argentine standards, 1219
band-111 converter, 2242
choice of i.f. for, 2520, for bands I and I1I, 1938,
international enquiry on, 2787, in relation
to interference in, U. S. survey of 3068
d.c. component in, importance of, 552, 1220,
(D)1937
deflection system for, 3064, with castellated
ferroxcube cores, 3378, design of, 2522
detection in noise. 3703
direct-drive line-timebase circunit for, 277, 2523
Ge-diode detectors for sound in h.f. effects in,

German review of, 550, 1953/1954, survey of, 551

interlacing in relation, to synchronizing separa-
tors in, 2527

measurements on, 2479, 3376, 3634

using nonsynchronous power, design of, 549

performance testing of, 3010

picture distortion due to inexact tuning in, 3707

printed-circuit, French, 1221, 3059

production of, mechanization of, 556

signal overload relay for, 2243

synchronization of, flywheel systems for, 1941,
uging syinmetrical-transistor phase detector,
2525

synchronizing-signal separator and a.g.c. system
for, 554,

tuner for, for bands I and 111, 1939, for bands I
and 111, valves for, 3417, for channels 2-83,
553, u.h.f,, 535, 1940

Type Leningrad T-2, 2521

u.h.f., use of r.f. amplifier stage in, 2526

with valve heaters in series, 3374

v.hf., 3-channel, 'Sever’ model, 3698

with 6-in. c.r, tube, ringing-choke h.v. unit for,

57
625/819-line multichannel, 3060
recording, film for, 1930
magnetic-tape system, 2517, 2847, 3050, pos-
sibilities of, 1291
survey of methods for, 1931
16-mm projector, for operation with television
camera, 268
35-mm-film camera for, 3695
satellite station operation, 2232
scanner, for colour films, 3372
fitm, continuous-motion, 2237
for film-negative scanning, 1934
flying-spot, 1217, with rotating-prism optical
compensator, 2238, for 16-mm film, 3371,
for 16-mm colour film, 3058
preamplifier for use with iconoscope, 874
standards converter, 819-line/405-line, 272

station, on Feldberg, equipment for, 562
studio, acoustic problems of, 567
air-conditioning installations in,
measurementson, 1656
Bussum (Netherlands), equipment for, 877
C.B.S. Television City, detailed account of, 3052
equipment, light-trace marker, electronic, 3057
lighting procedure for, 2529
sound_]gquipment for, at Bussum (Netherlands).
8

acoustical

special effects for productions, 561
subscription systems. coin-operated, 1197
synchronizing-signal generator, portable, 2233
synchronizing signals, Australian standards, 3370
test equipment, for scanning linearity in receivers,
81t

for television links, 210
test-pattern generator for, 3009
test films, 1953 SM.P.T.E,, 269
for theatres, U.S.A. distribution networks for, 3049
transmission systems, multiplex, 3692
transmission vans, picture mixer, 4-channel, 568
transmitters, h.f. filters for, 361
Leipzig, 560
low-level-modulation, at Kirk o' Shotts and
Wenvoe, 274, (D)2518
u.h.f., using klystron power amplifiers, 3056,
Type-FTIL. 20-B, description of, 2786
viewing, eye movements in, 1235
Test_equipment, (See also individual instruments;
Television)
distortion and noise meter Type 1932-A, 216
for harmonic response of linear systems, (D)1147
magnetron stability tester, 2477
microwave, 2727
block construction of, 2726
pulse-echo meter for testing coaxial cable, 1136,
1868, 3293, 3623
for quartz crystal quality, 2175
S-band, with frequency-sweep generator, 486
spark gaps for breakdown testing of waveguides,
800

standard, for acoustic and electroacoustic appara-
tus, 2835
for transient tests on electroacoustic systems, 1866
Thermistors, characteristics and applications of, 653,
2327

cha}t for finding resistance at given temperature
3151

as circuit elements, theory of, 3481
manufacture of, 1327
Thermodielectric effect, experiments on, 2620, 2621
theory of, 3186
Thermomagnetic effect, experiments on, 2928
Time, (See also Clocks)
and frequency, measurement of, (D)2165
marker, using gas-filled counter tuhes, for electro-
cardiography, 2186
standards, atomic clocks as, 3615
comparison of pendulum, quartz and atomic
clocks as, 469
Timebases, modified Miller type, with sweep durations
of 5 us—15 ms, 2607
Transducers, application of negative feedback to, 617
BaTiOs, admittance/temperature characteristics of,
938
cylindrical, sensitivity of, 2830
directi%nal, wide-band, for underwater operation,
31
supprezssion of unwanted flexural vibrations in,
2280

bimorph, rectangular, sensitivity of, theoretical de-
termination of, 954

electric and magnetic types, laws of force for, 953

electroacoustic, bidirectional, 316

equivalent circuits for, 3115

for liquid-borne sounds, efficiency measurementson,
939

mechano-acoustic, wide-band, using Helmholtz
resonators, 923
piezoelectric, with Hg backing, operating in water,
characteristics of, 2281
low-Q, equivalent-circuit constants of, 2829
for remote indication of mechanical movements,
thermoelectric, materials for, inapplicability of
titanates as, 2911
Transductors, with high-impedance control-winding
termination, 1691
Transformers, a.f., design of, charts for, 67, new mate-
rials and techniques in, 340
coaxial-line type, construction and calibration of,
3478
h.f., using coupled two-conductor lines, 996
power, small, prevention of insulation ionization in,
2584
pulse, design of, 1826
peaking, design of, 68
wide-band, 10-kVa, for Birmingham synchrotron.
69

Transients, calculation of, by Tricomi's method, 2163
response to, measurement of, c.r.o. method using
spiral trace for, 2730
in transmission systems, effect of phase-character-
istic straightening on, 244
Transistors, (See also Valves, crystal)
amplifier circuits using, 2346
applications in telephone-system power plants, 3387
characteristic-curve tracer for, 2180
characteristic parameters of, impedance-matrix
representation of, 3156
quadripole representation of, 2542
diffusion equation for, solution of, 3713
equivalent circuits of, physical basis of, 3074
field-effect, potential distribution over whole length
of channel, 1950
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German types, characteristics and applications of,
1606

in i.f, amplifiers, 2056
injecting properties of emitter contacts and light
spots in, 1245
internal oscillations in, 2540, 3392, 3715
junction, for a.f, power applications, 1247
admittance of, bridges for measurement of, 480
alloy, advances in, 3071, current gain of, 1954,
Ge, high-power, 3391, n-p-n, production and
properties of, 891, n-p-n, Si, power-handling
capacity of, 3072, p-n-p, with extended fre-
quency range, 1955, surface recombination
rate in, 1953
in amplifiers, 1366
in d.c. amplifiers, 1367
design theory of, 1244
diffu;i;m-type and drift type, quadripole theory of
89

‘drift’ type, 1605
electrolyte analogue, study of carrier flow prob-
lems by, 3073
in experimental broadcast recciver, 2206, 3022
frequency variation of parameters of, 2537
gain of, effect of surface recombination and junc-
tion shape on, 2797, variation with emitter
current of, 2798
noise in, 3393
n-p-n, chansnel effect in, influence of water vapour
on, 1951
p-n-p, noise in, 1248, power amplifiers using, de-
sign of, 2059, 2902, Type CK-722, amplifiers
and osciliators using, 2597
for power stages, design of, 1952
in power supply for G-M counters, 3361
switching time in, 2539
symmetrical, in television synchronization cir-
cuits, 2525
theory of, extension of, 3390
triode, p-n-i-p, and n-p-i-n. 2799
in two-stage amplifiers, 2058
life of, study of factors affecting, 1604
manufacture of, R.C.A. techniques for, 284
as mixers, 1898
as network elements, 2026
oscillators using, 1718
physics of, and analogue-type of, 3600
point-contact, in airborne radar display uait, 151
conversion of Ge diodes to, 892
cooling of, kerosene for, 71
experimental local-station receivers using, 836
Ge. p-type h.f. operation of, 2538
Si, f(;rr(l;;ng of, 1246, forming of, enhanced a in.
o
point-emitter/junction collector type, 2796
properties of, review of, 439
surface-barrier, circuit applications of, 692
h.f. performance of, 894
manufacture of, 896
principles of, 893
propgl(’)tées of metal/semiconductor contacts in,

switching circuits using, (C)659
improvement of speed of by irradiation, 1949
speed of response of, 2592
tempze(;’géure-compensated. d.c. amplifiers using,

temperature rise with power dissipation, determina-
tion of, 2259
theory and application, 283, 341, 658, 1013
time lag phenomena in, measurement of, 1516
Type A, physical principles of, 2258
Type OCSt, in 160-m transmitter, 2254
Transmission, a.f., terminology of, standard 54 I.R.E.
3 St on, 2876
—— lines, (See also Cables; Waveguides)
coaxial, conical adapters for, Brewster's angle in
design of, 2852
connectors for, experimental determination of
quality of, 2460
hyperbolic matching sections, 327
laminated, design formulae for, 3124
short, effect of irregularities on steady-state
characteristics, 1668
TEM waves in, analysis for, 1298
test method based on elongation of short-duration
signal, 2463
uniform, reduction of pulse distortion hy fre-
quency translation in, 2298
coupled, theory of, 2562
delay, lumped-parameter, with corrected frequency
characteristics, 2030
with multilayer winding, 3157
for pulse-frequency multiplication, 3506
dielectric, possible modes in, 964
graphical representation of relations between
normalized impedance and reflection coefficient
of, 963
helical, attenuation and power-handling capacity
of, calculation of, 1666
coupling of modes in, 3451
with inner coaxial conductor, 3123
with inner and /or outer coaxial cylinders, analysis
for, 2300
with outer coaxial conductor, 621
with high s.w.r., impedance and efficiency of, cal-
culation of, 1294
insertion loss, chart for, 965
with irregularities, analysis hy Kennelly method of
successive reflections, 1295
matching sections for, two-section A/4 transformer
as, 266
metal and dielectric, survey of recent work on, 326
microstrip, design for high-Q, 3453
for kMc/s range, 1990
low-loss, 1669
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properties of components made of, 1296
parallel, coupled, waves of current without voltage
in, 2851
parallel to earth, field of, theory of, 1989
parallel-wire, as h.f, transformer, 996
losses in, at 150 Mc/s-1.5 kMc/s, 2311
propagation of pulses in, calculation of attenuation
and distortion for, 1297
reflection coefficient of, circle diagram for, 626
surface-wave, analysis for E-H wave, 1293
corrugated, properties of, 2301
design of, 1988
dielectric-coated experimental investigation of,

dielectric, tubes as, 3458
different possible types of wave near, 625
experiments on, 623, 1665, 3122
losses of, 3121
stratified, theory of, 3120
theory of, 624
terminations in, surges at, Thévenin’s equivalent
circuit for study of, 3452
theory of, application of properties of equiangular
spirals in, 1667
Transmitter-receivers, mobile, ph.m., for 70-85-Mc/s
and 156-170-Mc/s bands, 2510
portable, 28-Mc/s, for emergency use, 3358
for ships’ lifeboat, with kite-supported aerials,
2270

for 160-m and 80-m bands, for telephony and c.w.
operation, 530, (C)856
Transmitters, (See also Television)
a.m., design problems of, 2792
automatic tuning device for, 884, 1600
broadcasting, f.m., remote control of, 260
m.f., transmission-quality tests on, 1944
unattended, 281
v.h.f., band 111, experimental, B.B.C., 2256
100-k\W, Type BD. 253, design of, 2252
300-k\V, RIAS Berlin, parallel connection of sec-
tions in, 1943
communication, low-power, automatic-tuning, for
range 300 kc/s—26 Mc/s, 1598
m.f., using ferrite-cored h.f. transformers, 2533
for 4-26 Mc/s, 3386
1-MW, for 14.5-35 kc/s, for U.S. Navy, 2791
coupling circuits for, 3383
f.m., v.h.f., experimental, using point-contact
trangistor, 1599, Type BRT-108, for point-to-
point or general use, 883
maste;;)oscillator power-amplifier type, design of,
1597
medium- and high-power, air-cooling arrangements
for, 2803
output stages for, design of from valve data, 2253
s.w., 70-kW, independent-sideband, for radio link
882, 2255
telegraphy, multichannel, 3-25-Mc/s, 5-kW, 574
using wide-band output stage, as source of cross-
modulation, 3384
twin-500-k\WV, long-wave, 3357
160-m, using transistor, 2254

Ultrasonics, applications of, determination of elastic
constants, 1522
echo-sounding equipment for special purposes,
review of, 3310
flaw q‘etectors. improvements made at N.P.L.,
3311

medical, survey of, 2285
nondestructive testing of materiala, 3313
cavitation noise in water, spectrum of, 2833
dispersion, measurement of, modulation method
for, 1639
focusing device for, 2283, 2284
generators for, electrodynamic types, 2550
jet-type, intensity of vibrations of, 940
magnetostrictive, based on distributed amplifier,
2

in liquids, piezoelectric probes for field measure-
ments, 2287
pulse apparatus for measurements of absorption
and phase velocity, 3108
transmission through porous bodies, 1641
meczl;z{‘nical force on obstacle, measurements of,
1273
phase fluctuations of waves along ground, 1271
power delivered by source, standardization of ex-
pression for, 3106
pressure distribution in field, optical-refraction
method for study of, 2288
radiati(;x; pressure, nonisotropy at high intensity of,
283

recent developments in, 300
standing waves, modulation of, 1983
underwater scattering by liquid cylindrical ob-
stacles, 1640
velocity of propagation, pulse method of measure-
ment of, 3438
Undulators, magnetic, mm-\, motion of electron in.
1036, radiation fromn, 1037

Vacuum gauges, ionization, cold-cathode, 3563, cold-
cathode, sorption and desorption of gas in, 427,
hot-cathode, demountable, 2954, for pressures:
down to 10710 mm Hg, 29585, with range 10-10"4
mm Hg, 428, of simplified construction, 2684
Mecl.eod, thermistor, 1-10"7 mm Hg, 3229
micromanometer, for pressures down to 0.03 u

Hg, 746
Pirani, design of, 2683
pump, diffusion-type, gas concentration in, 3565,
;)o;table. for pressures down to 107¢ mm Hg.

4
technique, diffusion of He in glass, 3564

gettering, influence of electron impact on rate of,
2685

getters and gettering processes, 3566
limiting factors on attainment of very low pres-
sures, 2102
Valves, (See also Cathode-ray tubes; Counter tubes;
Discharge tubes; Transistors)
amplifier, resistive-wall, with crossed electric and
magnetic fields, 2809
British Standard Code of Practice CP100S on use of ,

2802
cold-cathode, d.c. breakdown potential of, auto-
matic tester for, 2184
for switching in telephone systems, 1266
control-grid currents in, 3395
crystal, diode, in gate circuits, 74, Ge-In, alloyed-
junction, capacitance measurements on, 3069,
junction-type, switching time in, 2539, mixers,
for 20-60 kMc/s, 890, negative resistance in,
3388, point-contact, with carrier injection,
theory of, 1239, properties of, review of, 439,
pulsed curve tracer for, 3631, Si p-n-junction,
2226, theory of in light of hole injection, 2536,
time lag phenomena in, measurement of, 1516
diode and triode, applications in telephone-
system power plants, 3387, mechanism of,

1947

Ge-diode, double-base, switching applications of,
2535, h.f. effects in, 1230, in h.f. power
measurement, 2166, with injecting area con-
tact, forward characteristic of, 1240, junc-
tion, improving frequency response of, 3710,
low temperature coefficient as criterion in
selection of, 3712, p-n-junction type, post-
injection barrier e.m.f. of, 887, p-n-junction
type, recovery currents in, 1238, point-
contact, 578, point-contact, breakdown with
pulsed voltage in, 3070, point-contact, effect
of illumination on, 2794, point-contact,
manufacture and testing of, 889, point-
contact, noise spectra of, 1602, point-con-
tact, reduction of noise by illumination,
1603, point-contact, relation of thermal ef-
fects to reverse characteristic, 1242, (C)1948,
point contact, Siemens, use for h.f. measure-
ments of, 1498, point-contact, thermal char-
acteristics of, 282, 1241, point-contact and
alloyed-junction, flicker noise in, 3711, point-
contact and p-n-junction type, transit-time
effect in, 888, 'positive-gap,” with discon-
tinuity in characteristic, 2257, using spheri-
cal pellets, 2795

designation of, commercial codes for, 908
diode, deviations from Langmuir’s three-halves-
power law in, 2266
effect of Vs on I, in, (D)3730
withsl:)ollow spherical cathode, characteristics of,
6

under retarding-field c¢onditions, transit-time
effect in, 1972
space-charge-limited, large-transit-angle, detec-
tion of microwaves by, 3096
space-charge amoothing factor in, 909
Type-29Cl1, as voltage stabilizer, characteristics
of, 595, (D)1260
with unusual electrode arrangements, space-
charge-limited current in, calculation of,
1973, (C)3095
diodes and triodes; self-heating, 1971
double-triode, PCC84, data and application, 1621
effects of under-running, 680
electrodes in, effects of slow electron bombardment
in, 2263
e]ect;c;t;-multiplier. comparison with r.f, pentode,

for high-speed pulse coincidence indication, 2822
with space-charge deflection, comparison with
other valves, 3729
electron-wave, theory of, 3723
filament-to-grid shorting due to shock in, theoreti-
cal investigation of, 1254
gas-filled, power, filament-connections for, 3424
triode, control by alternating voltages, 599
voltage-regulator, relaxation oscillations in, 864
glow-discharge, transient response and applications
of, 2828
voltage-regulator, characteristics of, effects of
ambient-temperature variations, 3422
grid emission in, gold as inhibitor of, 1259
heat transfer from at high altitudes, 3098
klystrgn, effect of space charge on beain loading in,
2547

megav‘yatt-power, pulsed, design and construction
ot,
reflex, investigation of reflection space, 3083,
Type 723 A /B, as modulator, 3180
three-cavity, pulsed, high-power, 2548
Type 3K20000LK. high-power. 3056
magnetron, application of thermodynamics of ir-
reversible processes to, (D)375, (D)604
coaxial-cylinder, study, of space charge in, 3400
c.w., effect”of noise in, 579
cylindrical,  smooth-anode,
{(C)1253
with interdigital-structure anode, 289
measurement of resonance frequency and effect of
loading, 1851
multicavity, strapped and unstrapped, frequency
spectrum of, 3088
planz;l;,orelativistic electron trajectories in, 288,
3401

instabilities  in,

rising-sun, lower wavelength limit of, 3726
stability of, test equipment for, 2477
(heoné;)(. 1614, based on electron-gas statistics,
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travelling-wave, ‘frequency pushing’ and ‘volt-
age tuning’ in, 585

Type-4]52, manufacture of, 2813

unstrsa7pz[;ed. mm-\, design of anode system for,

50-\V, as f.m. oscillator, 904
manufacture of, comparison of European and U. S.
methods, 3396
electrophoresis in, 3720
importance of physics in, 897
use of ceramic spacers and stems in, 3404
use of frame grid in automatic production, 3410
micn;gl;gny produced by electrode movements in,
noise in, influence of transit time on, 3412
theory of, 3080
oxide-cathode, aged, frequency dependence of
mutual conductance of, 907
pentode, 12-\W, Type-EL 84, 602
receiv}n:gs, 7for industrial applications, performance
of,
reliability of, analysis of, 3081
for digital computers, 984
in military applications, 2805
for UNIV.-\(?computer. 647
secondary-emission, prevention of potential mini-
mum between emitter and control grid, 2821
processing Ag-Mg emitters for, 2823
wide-band amplifiers using, 367
self—l;e:sazting, with grid, as stabilizing resistance,

shock and vibration testing of, 222

slope of characteristic, determination by time-dif-
ferentiation of anode current, 482

static- and vibration-fatigue fracture in, 3397

subminiature, Russian, characteristics of, 2806

Swedish SER types, review of, 3718

switchoi%g. trochotron, comprehensive account of,

tetrode, for telephone repeaters, 1622
thyratron, grid-controlled, low-noise, tacitron, 3732
with screen grids, for telephone circuits, 1628
thyratron-type, with Cs-vapour filling, 1264
transit-time, space-charge waves in, for finite mag-
netic fields, 2807
strophotron, 3398
transmitting, high-power, industrial, with Th-\V
filaments, 2814
life of, factors affecting, 3717
travelling-wave, a.c. energy and power flow in beam
of, 3082
analysis for helix with cylindrical outer conduc-
tor, 1617
application of perturbatjon theory to, 2808
backward-wave, analysis for, 2812, backward-
wave with bifilar helix, 3089, using hairpin-
type interdigital waveguide section, 588,
helix impedance in, 3399, as oscillator, 587,
with wide-band electronic tuning, 586
calculation of beam current in, 903
coaxial-to-helix matching sections for, 1616
coupling of modes in helix of, 3451
elimination of secondary electrons in, 581
excitation of space-charge waves in. 583
features and operating principles of various types,
6

with ferrite attenuators, 3092
filter-helix, 1963
gain of, effect of thermal motion of electrons on,
(ID)1960
influence of line attenuation on, 1615
gain and saturation characteristics in relation to
attenuator characteristics, 1962
helix impedance of, 584, measurement of, 1965
interdigital structures for, theory of, 3087
low-noise, with single velocity jump, 90§
with magnetically focused beam, theory of, 1964
measurement of nonuniformity of beam in, 582
mccl;;:)t;i;al model demonstrating operation of,

medium-power, for 2-kMc/s band, 3090

noise in, theory of, 3722

noise figure of, 3402

theory of, 3085

use o;’zrglletiple-magnetic-lens focusing system for,

wide-band, as power mixer, 1961, transmission-
line-type, theory and design of, 902
travelling-wave and klystron, noise factor of, 1618
triode, amplification factor of. formulae for, 3413
characteristics of, calculation of, 2267, variations
of with heater-voltage changes, 598
disk-seal, 6BA4, as u.h.f. amplifier, 910
gas-filled, control by very small currents, 1351
noige performance of, 369
transmitting. v.h.f., air-cooled. BTL-type, 2826
twin, miniature, reliable, 1974
triode and tetrode, a.f. noise in, measurcments of,

for coaxial-cable systern. optical techniques for in-
specting, 3415
limiting sensitivity of. equivalent noise con-
ductance in determination of, 3414
v.h.f., transmitting, radiation-cooled. 3416
tuning-indicator. subminiature, Types DM 70 and
71, 600
survey of, 899
two-streak, for voltage indication, 798
Types IPCC84 double triode and PCF 80 triode
pentode, for television tuners for Bands 1 and
11, 3417
Types 6AKS and 5654, comparison of in shock and
vibration tests, 2804
u.h.f., French developments in, 901, 3084
long-beam, focusing to produce periodic mag-
netic field, 2546
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for television recetvers, comparlaon of, 2526
vacuum in, method of testing, 3719
v.m., with velocity step, amplification of, 3721
Velometry. e.m., 2734
Vibrations, mechanical, acoustic method for measur-
ing amplitude of, 3011
of plates, 1631
effect of damping layer on, 948
Voltage, adjustment to desired level, using tuning-
indicator-type valve, 798
alternating, <10 mV, measurement of, barrier-
layer rectifiers for, 1501
direct, low, moving-coil compensator for recording,
1512

dividers, with logarithmic characteristics, use of
semiconductor rectifiers in, 2879
high, measurement of small changes in, 3292
Voltmeters. See Meters,
Volume control, automatic, a.f., survey of systems,
1724, signal-level-operated, 2349
standard volume indicator, I.R.E, standard on
terms relating to, 2461

Wave propagation, acoustic, See Sound and Ultra-
sotics,
in stratified media, comprehensive analysis of, 1371
Wave propagation, e,m., (See also Diffraction; Field
strength; Reception; Reflection; Scattering; Tele-
vision; Transmission lines; Waveguides; Waves)
auroral absorption zone, 3224
backscatter frequency-sweep observations, 3019
backscatter frequency-sweep records, 2495
in dispersive media, energy propagation and group
velocity in, 3663
effect of radiation condition in case of complex wave
number, 1
fading, due to atmospheric-refraction effects, at
mm-A, 1554
due to ground reflections, at 4 kMc/s, 3341
selective, at frequencies around 4 kMc/s, sta-
tistical study of, 236
severe, in 6,7-kMc/s range, causes of, 2219
short-period, due to turbulence in ionosphere,
512, 2752
statistical analysis of, at s.w., 5§13
at 100 Mc/s, 2754
at 4 kMc/s, Japanese investigation of, 3669
field strength, in diffraction zone, at v.h.f., 2753
for troposphere and ionosphere paths, statistical
distribution of, 3020
ground-wave, field-strength calculation by equiva-
lent conductivity method, 3340
field-strength curves for 150 kc/s to 10 Mc/s, 235
survey of conditions in S, Africa for, 3342
group velocity in, 2370
guided, coupling of modes in, general theory of, 1987
in ionized gas, equations for, 1038
ionospheric, analysis of, 2196, taking account of
earth’s curvature, 2199
analysis of ‘coupled’ form of equations for, 3017
conditions for tnple splitting in, 1166
cross-modulation in, effect of earth's magnetic
field in, 2496
and in crystals, double refraction in, 2198
over distances > 10,000 km, prediction of, 830
effect of ions on characteristic polarization in, 504
effect of nonlinearity of medium on, 2749
forecasts for, accuracy of various methods, 2493,
Spanish method for, 3664, at 9.15 Mc/s, over
800-km path, comparison with observations,
1547

gyro-intera~tion, alternative theories of, 231,
reso 1ance curves for, 1168, resonance curves
for vertically incident waves, 1546

moon echoes, fading of, 2748

polarization data, 1886

‘radio weather’ criterion for, 3665

self-demodulation in, 1167
skip distance, scatter-sounding methods for
studylng 1888
, fading patterns in, 3021, scattered reflec-
tlons in, 3667
s.w, transmission paths, effect of geomagnetic
field on, 508
triple refraction in, 1549
v.h.f., long-distance scatter, and atmospheric
electricity, 2497
at 30-65 kc/s, over short distances, 2200
at 16-85 kc/s, over short distances, 1551
magneto-ionic theory of, formulation of, 1887
in media with random nonunlformmes 2746
via meteor trails, 1nvest1gatlon of possibilities for
h.f. and v.h.f,,
microwave, dlﬂ'ractmg eﬂ'ect of hills in, parabolic-
cylinder theory of, 2197
effect of oceanic ducts on, 233, 1552
m-, dm- and ¢m A, long-distance, 1891
modulation of signals in aurora, 832
in moving medium, vector modifications for, 1742
N.B.S. research on, 3018
in periodic structures, 3723
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