The Radio and
Electronic Engineer

The Journal of the Institution of Electronic and Radio Engineers

ISSN 0033-7722

Volume 51

January-December, 1981

Published by the INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
99 Gower Street, London WC1E 6AZ

Telephone: 01-388 3071 Telegrams: Instrad London WC1



Bound Volumes of the Journal

Limited numbers of the following bound volumes are available:—

Volume 39 (January-June 1970) . . £5.50 Volume 45 (January-December 1975) £13.00
Volume 40 (July-December 1970) . . £5.50 Volume 46 (January-December 1976) £15.00
Volume 41 (January-December 1971) £6.25 Volume 47 (January-December 1977) £15.00
Volume 42 (January-December 1972) £7.00 Volume 48 (January-December 1978) £17.50
Volume 43 (January-December 1973) £8.50 Volume 49 (January-December 1979) £18.50
Volume 44 (January-December 1974) £10.00 Volume 50 (January-December 1980) £20.00

Members' own copies of the Journal can be bound into volumes at a cost of £12-:00 per volume (postage and
packing extra: Great Britain £1.50, Overseas £3.50).

The appropriate Journals should be sent to the Publications Sales Department, IERE, 99 Gower Street,
London WCIE 6AZ.

SUBSCRIPTION RATES FOR THE JOURNAL, 1982

UK and Ireland: 1 year £38.00 Single copies £3.50
Overseas: | year £43.50 Single copies £4.00
North and South America: $(US)92.00 Single copies $(US)8.00

Information for Authors

Papers published in The Radio and Electronic Engineer are listed or abstracted as follows:

Title listings: *British Technology Index'; ‘Current Papers’ (Electrical and Electronic Engineering,
Physics, and Computers and Control); *Current Contents’: ‘Science Citation Index’; ASCA.

Abstracied fully : *Science Abstracts’ (Physics, Electrical and Electronics, and Computer and Control);
*Referativni Zhurnal’.

Abstracted selectively : *Chemical Abstracts’; *Computing Reviews’; *Acoustics Abstracts’; "Solid State
Abstracts Journal'; *Nuclear Science Abstracts’.

Offers of papers and short contributions for consideration for publication in The Radio and Electronic
Engineer or for reading at meetings are welcomed and should be sent to the Institution. The general
requirements for manuscripts, illustrations etc. are specified in the leaflet *Guidance for Authors’, a copy of
which will be sent on request. Submission of a synopsis prior to completion of the full paper, though not
essential, can save time and unnecessary effort on the part of an intending author.

COPYRIGHT

This publication is copyright under the Berne Convention and the International Copyright Convention. All
rights reserved.

Apart from any fair dealing under the UK Copyright Act 1956, part 1, section 7, whereby a single copy of a
paper may be supplied, under certain conditions, for the purpose of research or private study, by a library of a
class prescribed by the UK Board of Trade Regulations (Statutory Instruments, 1957, No. 868), no part of this
publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means
without the prior permission of the copyright owners. Under the 1978 US Copyright Law copies may be made
of papers in this volume on payment of a fee of $1.50 per paper. This fee can be paid to the Institution of
Electronic and Radio Engineers through the Copyright Clearance Center Inc., 21 Congress Street, Salem,
Massachusetts 01970.

Multiple copying of the contents of the publication without permission is always illegal. Authority is however
freely given to copy titles and abstracts of papers on condition that a full reference to the source is made.

The Institution is not, as a body, responsible for expressions of opinion appearing in its publications, unless
otherwise stated.

© The Institution of Electronic and Radio Engineers, 1982

(i)



Principal Contents of Volume 51, 1981

JANUARY
Presidential Address: Resource Management: A Key to lmmediale' Improvement in Productivity. JouN POwELL . . . 1
Coaxial telephone cable testing using a ¢.w. burst method. P. M. BUTCHER . . .. . . .. . . . 21
Viewdata in the electronic office. A. S. GiLEs, S. R. LAURENSON. A. J. CHrisTIAN and K. L. JONES 3 5 .k 5 31
Signature analysis for board testing. J. R. HUMPHREY and K. Firooz. . . .. . . oL . B . 37
FEBRUARY
Dynamic and static reflection of microwaves from buildings. B. K. LEg o r oL d .3 . . . 53
A framework for systems engineering design. Professor P. K. M'PHERSON . . . . . 418 oL . .. 59
A two's complement cellular array multiplier. K. Z. PEKMESTZ1 and Professor G. D. ParanopouLos . . .. .. .. 94
Synchronization of 6-3 mm tape recorders using E.B.U. time and control code. W. R. Hawkins. C. HENocQ and R. J. TAYLOR 97
MARCH
A review of magnetic bubble memories and their applications. K. F. BAKER. . .. .. . . oL .. oL 105
Analysis and design of a broadband delta modulation system. N. C. DaviD and Professor V. Makios . . . . .. 117
A transportable satellite ground station for television relay. B. SALKELD. D. GRriFriTHS and S. VERMA . . .. .. .. 131
Simple method for analysis of dielectric-coated wire antennas. Professor B. D. Porovic. A. R. DJoRMEVIC and N. M. KIRCANSKI 141
APRIL
Radio frequency ignition hazards. ID. J. Burstow, R. J. LOVELAND, R. TOMLINSON and D. W. WIDGINTON . . .. .. 151
lgnition of flammable gas air mixtures by sparks from 2MHz and 9 MHz sources. Professor D. P. Howson, P. S. EXCELL and

G. H. BuTChER . . .. .. .. .. . .. . 8 5 5 . 8 8 3¢ 170
Experiments on the incendivity of radio-frequency breakflash dlscharges (1-8-21 MHz c. v\) J. L. J. RosenFeLD., D. C.

STRACHAN, P. S. TkRoMANS and P. A. SEARSON . .. .. .. .. .. .. .. .. .. . . 175
Measurements of radio frequency voltage and power induced in structures on the St Fergus gas terminals. A. J. MADDOCKS and

G. A.JacksoN .. .. .. . . . . . . . .. .. o . . . 187
Group delay sensitivity-—its estimation and application. S. C. Prasap and R. P. SnGu . . . . . . . 195

MAY
Techniques for utilization of hexagonal ferrites in radar absorbers

Part | : Broadband planar coatings. M. B. AMin and Professor J. R. JAMEs. . . . S 209

Part 2: Reduction of radar cross-section of h.f. and v.h.f. wire antennas. Professor J. R. JaMEs and M. B. Amix . . 219
Developments in frequency-response determination using Schroeder-phased harmonic signals. Professor J. O. FLower and S. C.

FORGE. o . 8 o . .. .. 5 .. . 5 2 3 .. .. .. . 226
Voiced/unvoiced band-switching system for transmission of 6 kHz speech over 3-4kHz telephone channels. P. J. PaTrick. R.

STrELE and C. S. XYDEAS . .. .. .. .. .. . . . .. .. .. .. .. . 233
Structured magnetic media for data security. J. S. T. CHARTERS and J. HARRISON . . . o .n .. oL 3 236
Some novel elenments for delta modulated signal processing. N. KOUVARAS . . .. .. . .. .. .. . 241

JUNE
A manpack satellite communications earth station. C. H. JONES . . . .. . . . . .. . 259
The design and performance of transversal filters for the sidelobe reduction of pulses compressed from Barker phase codes.

G. B. MORGAN, P. DASSANAYAKE and @. A. LIBERG . .. .. .. .. .. . . .. .. .. 272
Multipliers of delta sigma sequences. D. LAGOYANNIS and K. Z. PEKMEST/Z1 . . .. . .. . .. . . 281
A flexible microwave automatic network analyser system. H. V. SHURMER . . .. o . .. .. .z 287
Bit-slice microprocessors in h.f. digital communications. S. D. SmiTH, P. G. FARRELL and K. R. DIMOND . .. . 299

Index Vol. 51, 1981 (iii)



PRINCIPAL CONTENTS

JULY/AUGUST
Optical fibre transmission lines. Professor W. A. GAMBLING, A. H. HARTOG and C. M. RAGDALE . 313
Optical fibre cables. M. H. REEVE 327
Connectors for optical fibre systems. P. MossMaN . .. 333
Light-emitting diodes for optical fibre systems. A. C. CARTER . . 341
Receivers for optical fibre communications. I. GARRETT . . .. 349
Semiconductor laser sources for optical communication. P. A. KIRKBY . 362
Systems applications of optical fibre transmission. P. E. RADLEY . .. . .. . . .. 377
Characterization of single-mode optical fibres. K. I. WHITE, S. HORNUNG, J. V. WRIGHT. B. P. NELSON and M. C. BRIERLEY. 385
Optical fibre transmission systems—the problems of formulating optical radiation safety criteria. J. D. ToPPING and J. C. NORTH 393
Integrated optics: a tutorial review. P. J. R. LAYBOURN and Professor J. LaMp .. .. .. .. .. .. .. 397
SEPTEMBER

Microprocessor-based digital filters. R. J. SimpsoN and T. J. TERRELL. . .. .. .. .. .. .. .. .. 423
Pseudo-linear operation of second-order phase-locked loops. J. E. ALLos. S. R. AL-ArRaJ and E. H. EzZETT . . .. .. 429
Optimization of access points for automatic test program generation and fault location in large analogue circuits and systems.

M. A. SARRAM, J. H. WiLL1aMS, Professor D. R. TowiLL and K. C. VARGHESE . .. .. .. 50 .. .. 435
Min m.i.s. Schottky barrier solar cells —a review. Y. W. LaM .. .. .. .. .. .. .. .. .. .. 447
Detection processes for a 9600 bit/s modem. A. P. CLARK and M. J. FAIRFIELD . . .. . .. .. .. .. 455

OCTOBER
Annual Report of the Council of the Institution . . .. .. .. .. .. .. .. .. .. .. .. 472
Processes for developing new products. R. McLELLAN and G. KELLY. . .. .. .. .. .. .. .. .. 493
A sequential approach to combinational logic design. W. L. Price . . . .. .. .. .. .. .. 497
Radio frequency characteristics of carbon fibre composite materials. D. A. BuLL, G. A. JACKSON and B. W. SMITHERS - 508
Transmission techniques for picture Prestel. R. C. NicoL, B. A. FENN and R. D. TURKINGTON . . .. .. .. .. 514
NOVEMBER/DECEMBER

The Tenth Clerk Maxwell Memorial Lecture. Professor R. V. JONES . . .. .. .. .. .. .. .. .. 527
Results from an experimental dual-band search radar. P. D. L. WiLLIAMS . . .. .. oo oo 8o A 50 541
Electric forces. Professor R. A. WALDRON . . .. .. .. .. .. .. .. .. .. .. .. .. 553
Optimum diversity separation for over-sea line-of-sight radio links. A. J. HENK .. .. .. .. .. .. .. 561
Adaptive discrete cosine transformation of pictures using an energy distribution logarithmic model. W. C. WONG and R. STEELt 571
A review of automatic gain theory. D. V. MFRcY. . .. .. .. .. .. .. .. .. .. .. .. 579
The magnitude of urban and suburban v.h.f. man-made radio noise. J. D. Parsons and A. U. H. SHEIKH . . .. .. 591

CORRECTIONS

Page 404, Sect. 5.4, the final sentence in the first paragraph showld read: This is the
principle governing positive photoresists but, by suitable choice of polymer-solvent
systems, a negative resist can be used in which the incident light beam can be
employed to indicate polymerization of the deposited monomer.

Page 555. the second line above equation (6) should read ‘acceleration or higher-
order. ..

Page 558. right-hand column, line 17 should read . . .equations (1) and (2). ...
Page 559. left-hand column, line 17 should read *. . .12 /p)/(1 —u?/c?).

(iv) The Radio and Electronic Engineer



Subject Index

Papers are denoted by printing the page numbers in bold type

AERIALS
Simple method for analysis of dielectric-coated wire
antennas. .
The Vivaldi dcrldl

ANNOUNCEMENTS

Membership subscription and entrance/transfer fees for
1981 .

A new service for members

MacRobert Award

Nominations for Election to Councll 1981 82

Institution Premiums for 1980:

Leslie McMichael. ..

Notice and agenda for the 561h AGM .

Schedule of proposed changes in the Royal Charler and
Bye-Laws of the Institution . . 5o

Subscription rates for 1982

Back copies of the Journal

Correction .

The S55th Annual General Meelmg of lhe lnslnuuon
(Report). . .

The 55th Annual Reporl oflhe Councnl of the lnsuluuon

Annual Accounts of the Institution for year ending 31st
March, 1981

AUTOMATIC TESTING

Signature analysis for board testing .

Optimization of access points for automatrc test program
generation and fault location analogue circuits and
systems. .

Benevolent Fund Annual Reporl of the Truslees and
Annual Accounts for 1980 81

BRITISH STANDARDS
Soft solder wire . . ..
Performance of rddm receivers for sound broadcaslmg ..
Conformal coating materiai
Rechargeable single cells
Power electrical equipment sldnddrds
Electronic tubes and valves
Electronics letter symbols
Analogue computing
Machine tool symbols . .
Uniform frame and mounting dlmenslons for loudspedkers
Electricity and magnetism ..
Audio-visual. video and television systems
First computer language standards . .
Inductors and transformers
Hi-fi performance.
Audiometers
Industrial process medsuremem and conlrol
Laboratory resistors ..
Packaging of electronic componenls
Radio equipment for satellite earth slauons :
Electrical and electronics symbols
Text—communication report . .
Capability approval
New BSI information tool
Are you plugging in the right markel"

CEI Code of Conduct . .
CIRCUIT TECHNIQUE
Analysis and design of a broadband delta modulation
system . . 5
Group delay sensmvuy lls esllmanon and apphcauon
Multipliers of delta-sigma sequences.
Clerk Maxwell Memorial Lecture

Index Vol. 51, 1981

141
197

37

435
490

414
414
414
414
414
524
524
524
524
524
524
524
525
525
525
525
525
526
526

526
526
526
526
526

487

117
195
281
5§27

(v)

COMMUNICATIONS

Viewdata in the electronic office ..

A transportable satellite ground station for lClCVISIOﬂ relay

University of Surrey's satellite project.

A manpdck satellite communications earth stduon .

Bit-slice microprocessors in h.f. digital communications . .

Optical fibre transmission lines.

Optical fibre cables . . .

Connectors for optical fibre syslems .

Light emitting diodes for optical ﬁbre syslems

Receivers for optical fibre communications. ..

Semiconductor laser sources for optical commumcdllon ..

Systems applications of optical fibre transmission .

Characterization of smgle -mode optical fibres

Optical fibre transmission systems—the problems of
formulating optical radiation safety criteria

Integrated optics: a tutorial review . .

Detection processes for a 9600 bit/s modem

COMPUTER CIRCUITS
A two’s complement cellular array multiplier
Some novel elements for delta modulated signal processmg

CONFERENCES, SYMPOSIUM AND COLLOQUIUM,
REPORTS
International Broadcasting Convention
Antennas and propagation
Telemetric studies of vertebrates
Waveguides and components in the 80 300 GHZ frequency
range . 601

Contributors to this Issue 30, 36. 50. 102, 140, 146, 169, 186, 198.
240, 250. 302. 311, 340, 413, 434, 465, 466. 492. 504, 539, 540,

600.

Corrections . .

EDITORIALS
Legislating for frequency conservation
An electronic IERE journal
Radio and radar ignition hazards
The University of Surrey s satellite prolecl
The benevolent eye in the sky .
Optical fibre communications. .
James Clerk Maxwell 1831 1879
Backing research .
On becoming old- fdshloned
Elections and Transfers
EMC TECHNOLOGY
Radio frequency characteristics of carbon fibre composite
materials
Electric forces
The magmlude of urbdn and suburban vh f. man- made
radio noise

ELECTRONIC TECHNIQUES.FUNDAMENTAL
A review of automatic gain control theory . .

FILTERS
The design and performance of transversal filters for the
sidelobe reduction of pulses from Barker phase codes .
Microprocessor based digital filters . .
Pseudo-linear operation of second-order phase-locked
loops

iii
308
598

218,
590,

417

51
103
147
199
251
303
415
467

207

272
423

429



SUBJECT INDEX

Focus on Safety
Safety and reliability formed .
Testing of electrical cqulpmcm

Frequency Transmissions. Standard, 58 150, 258 348 4I7 504

Function generator review .

IGNITION HAZARDS

Radio frequency ignition hazards

Ignition of flammable gas/air mixtures by spdrks from
2 MHz and 9 MHz sources

Experiments on the mcendlvny of rddIO frcqucncy
breakflash discharges (1-8-21) MHz c.w.) .

Measurements of radio frequency voltage dnd powcr
induced in structures on the St Fergus gas terminals . .

LETTERS
Science and education .
Oscillator design . 56
Comments on a high gain mulumodc dlchClrlC-COdlCd
rectangular horn antenna
*The Einstein myth and Ives pdpers
A new service to members
An electronic IERE Journal" ..
Multi-disciplinary cngmccrmg in lhc process mduslncs ..
James Clerk Maxwell ..
Developments in sector scanning sonar
LOGIC DESIGN
A sequential approach to combinational logic design

MacRobert Award .
MANAGEMENT TECHNlQUE
Processes for developing new products

MEASUREMENTS
Coaxial telephone cable-testing using a c.w. burst method
A flexible microwave automatic network analyser system .

Members' Appointments . .
MICROWAVE COMPONENTS
Techniques for utilization of hexagonal ferrites in radar
absorbers.
Part 2: Broadband planar coatings .
Part 2: Reduction of radar cross-section ofh f. and \2 h f
wire antennas

Multi-disciplinary engineering in the process industries

NEW BOOKS RECEIVED
Early radio wave detectors
Design of continuous and digital clcuromc syslcms
Solid state radio cngmcermg
Analog signal processing and mslrumenlduon
Handbook of rectifier circuits.
Electronic devices. 5
Electromagnetism and its apphcauons—An mlroduulon 5
Radar anti-jamming techniques
Handbook of microcircuit design and dpphcauon
A professional union: the evolution of the Institution of
Professional Civil Servants .
Test gear projects. o0
Frequency synthesizers: lhcory dﬂd desxgn (2nd cdmon)
Electronic testing and fault diagnosis .

19, 20, 148, 208, 254, 309.

491
491
523

418

17

. 203

149
149
203
258
416
s21
521

497
116

493

2§
287 -

420

209
219

255

249
421
421
421
421
421
421
421
421

521

521
521

(vi)

Handbook of filter design
Electrical and electronic principles
Antennas in matter ..
Electronic devices and componcms ..
Electric machines and transformers . .
James Clerk Maxwell—A biography . .
The British National Committee for non- dcslrucuvc lcsung a
success story over 2 decades .

Obituary

Optical Fibre Developments
Cabile television and radio over optical fibres
Connectors for fibre optics .
Optical fibre fault locator and ducnuduon mcasunng scl .
P.f.m. fibre optic module
Fibre optic transmission system
Fibre optic modems ..
Evaluation of short-range opucal ﬁbrc syslcms

PRESIDENTIAL ADDRESS
Resource management : a key to immediate improvement in
productivity? . .

PROPAGATION
Dynamic and static reflection of microwaves from buildings
Optimum  diversity separation for over-sea line-of-sight
radiolinks

RADAR
Scientific instrument makers honour radar pioneer: L. H.
Bedford receives achievement award .
Results from an experimental dual-band scarch rdddl'
RECORDING TECHNIQUES
Structured magnetic media for data securny
Secure tactical radio systems

SOLID-STATE TECHNOLOGY
Min m.i.s. Schottky barrier solar cells—a review . .
A review of magnetic bubble memories and thcnr
applications
New underwater sonar survenllancc syslcm
SOUND RECORDING
Synchronization of 6-3 mm tape recorders using EBU time
and control code oa
Standard spacecraft mlcrocompulcr modulc ..
SPEECH COMPRESSION
Voiced/unvoiced band-switching system for transmission of
6 kHz speech over 3-4 kHz telephone channels . .
SYSTEMS ENGINEERING
A framework for systems engineering design
Developments in frequency-response determination usmg
Schroeder-phased harmonic signals.

TELEVISION
Transmission techniques for picture Prestel .
Digital television studio standard
Adaptive discrete cosine transformation of plclurcs usmg
an energy distribution logarithmic model .
Human factors of v.d.u.s 5
A new i.c. for viewdata appllcallons

University of Surrey's satellite project.

. 20, 104, 206, 310, 420.

521
521
521
521
521
560

561

10
541

236
489
47
105
488

97
208

233

226
Si4
419
5§71
204
257

199

The Radio and Electronic Engineer



Names of authors of papers or articles published in the volume are indicated by bold numerals for the page reference.

Aabad, A. M. M.,
A'chebe, T. O. ..
Acres, G. J. K. ..
Adams, J. A, ..
Al-Araji, S. R. ..
Ali, M, A, .
Allen, D. M.
Allos, J. E..

Amin, M. B. ..
Apte, Wing Cdr G. M
Ariyaratnam, K.
Atkinson, P,
Awala, E. O.
Aziz, M. A.

Baker, K. F.

Ball, K. C.. ..
Barclay, L. W. ..
Barker, M. J. ..
Barker, Col. W. . .
Barratt, K. H.
Barritt, T. E.
Battell, W. J, ..
Bedford, L. H. ..
Benelli, G. .
Benjamin, R.
Bennett, M.
Bishop, G. D. ..
Bishop-Miller, W. B.

Blackburn, Capt. G. W.

Blaney, T.

Blowe, P. R ..
Bonser, Major K. G.
Bonvini, L. A.
Bottle, C. E. ..
Brierley, M. C. ..
den Brinker, C. S.

Brooks, Lt Cdr S. H.

Brown, G. D.

Bruce, Lt J. .
Buggy, Lt Cdr M w.
Bull, D. A.. .
Burrows, K.
Burstow, D. J.

Burt, D. J.. ..
Butcher, G. H. ..
Butcher, P. M. ..
Butler, D. B.

Caine, C. R. ..
Callendar, D. C.

Campbell Heselwood, W.

Canton, Sqn Ldr B. B..
Cappellini, Prof. V.
Carter, A.C. ..
Changkakati, N. C.
Charters, J.S. T. .
Chorley, F. K.

Chisholm, Prof. A. W. J.

Christian, A. J. ..
Chu, Y. K.

Claridge, Sqn Lor P. G

Clark, A. P.

Clark, T. G. ..
Clayton, Sir Robert
Collins, Prof. J. H.
Cooper, B. J.
Corbett, D. J.

Index Vol. 51, 1981

205
520
116
.. 206
429, 434
254
.. 254
429, 434

: :209, 218, 219

254

oo 14
253 306, 471
148

19

105, 146
.. 254
253,470
. 19, 468
253, 306
19
19
206
.10
305, 483
16
19
520
254
148
15
1y
254

. .253, 306, 469

.. 206
312, 385
253, 306
.. 205
205, 520
520

.. 19
492, 505
. 310
151, 169
305, 483
170, 198
.21, 30
148

305, 483
148

12

.. 148
305, 483
311, 341
305, 483
236, 240

Index of Persons

Corfield, Sir Kenneth . . 420
Cornell, G. M. .. 254
Cowin, Cdr A. C. 420
Crook, C. . .. 205
Crossley, Commodore W J. .. 205
Dassanayake, P.. . 272, 280
Davey, R.C. .. .. .. - 19
David, N. C. .. 117, 146
Davidson, Air Vice MdrShdl S M 14, 253
Davies, B. 16
Davies, R.. 16
Davies, R. H. 10
Deacon, P. R. 310
Denby, P. . . 148
Dibden, E. H. K.. 19
Dike, A. V. T. .. .. 309
Dimond, K. R. .. 299, 302
Djordjevic, A. R.. .. 141
Dobson, E. D. .. 148
Downing, T. E. . . 205
Doyle. Col E. D. . .. .. 254
Drew, H. E. 10, 253, 306, 468
Duncan. S. S. .. 520
Dunlop, J. . 305, 483
Dutta, M. K. 148
Eckert, Fit Lt P. M. 148
Edward, J.. 206
Edwards, Cdr D G 420
El-Jadiry, F. K. . . 309
Emery, R. . .. 16
English, A. R. 305, 483
Evans, A. C. 258
Evans, R. W. .. 309
Evans, W. D. J.. . .. .. 116
Excell, P. S. .. .. .. I70 198
Ezzet, E. H. 429, 434
Fairfield, M. J. .. 455, 465
Farrell, P. G. 299, 302
Fenn, B. A. 492, 514
Ferla, J. A. 148
Figgest, H. J. 310
Filkins, R. . . R 19
Finniston, Sir Montague 10
Firooz, K. 37, 50
Fishenden, S S.. 520
Fletcher, A. W. A. 206
Fletcher, R. 1. .. 20
Flower, Prof. J. O. 226 250
Ford, D. G. 309
Forestal, P. 205
Forge, S. C. . 226, 250
Fouweather, K. W. 20
Fowler, C. P. 19
Fowler, P. . .. 15
Friedlander, E. R. 420
Furniss, M. J. 520
Gambling. Prof. W. A, | .. 311, 313
Ganeswaran, S. . . - .. .. 309
Garrett, L. . . .. .. 311, 349
Gilchrist, N. .. 15
Giles, A. S. .. .31, 36
Gilpin, H.C. J. M. .. .. .. 148
Gosling, Prof. W.. > Ao . 14, 205
Grace, J. 1. .. 309
Graves, N. G. 20

(vii)

Griffiths, D .
Griffiths, H. A. H.
Grogan, T. P.

Hackwood, P. ..
Hales, Col M. J. .

Hall, A. ..

Hambly, D. T. ..
Hammond, Lt Cdr P. W.
Harris, D. J. ..
Harrison, E. T. . .
Harrison, J.

Harrold, A. H.

Hartog, A. H. .. .
Hatcher, Sqn Ldr R. G .
Hawkins, W. R..
Hazelett, R.

Henk. A. J.

Henocq, C.

Hill. D. R..

Hill. S. J.. .

Hills, R. C.

Holker, P. M.

Hornung, S.

Hoult, H. J.

Hounsell, M.

Howson. Prof. D. P.
Humphrey, J. R. .
Hunt, V. R. .

Hurst, S. G.

Innes, R. M.
Jackson, E.

Jackson, G. A.
James, Prof. J. R.

187, 198,

Jones, C. H.

Jones, G..

Jones, K. L ..
Jones, Professor R. V. .
Judge. M.

Jugessur, S

Jury, A. W,

Keble, J. M.
Kelly, G. . .
Kennet, B. G.
Kentley, E.

King, D. .. ..
King. N. F. W, ..
Kircanski, N. M. .
Kirkby, P. A. .
Kirkham, A. C. J.
Kouvaras, N.
Kroch, H. J.
Kumar, V..

Lagoyannis, D. . .
Laing Yew Jen ..

Lam, Y. W.

Lamb, Prof. J.
Laurenson, S. R. .
Lawrence, A, I. . .
Laybourn, P. J. R. ..
Leach, Sqn Ldr P. A. G.
Lee, B. K. . o5
Lee Pui Kwong .

Leung, D. .

131, 140
206
205

310
205
147
254
148
601
309
236 270
416
3II 313
205
97 102
149

540, S61

. 97,102
420
305 483
305, 483
309
312 385
206
420

170, 198

. 37, 50
310
309

19

. 206
492 505

209, 218, 219, 253. 306,

3l 36
527 538
16

205

205

. 254
492 493
19

203

203

520

.l;tl, 146

312, 362
. 254
241 250
253, 306

309

281, 302
. 309
447 454
397, 413
.31, 36
. 19
397 413
254, 309

. 53,102

254
310



INDEX OF PERSONS

Lewin, Prof. D. . .
Liberg. 0. A.

Light, R. B.

Lilly, C. J..

Lomas, T. .
Lonsdale, Bng R W. A.
Lotti, F. . . . .
Loveland. R. J.

Lowe. K. R. . ..
Lowen, Lt Cdr K. A. ..

McCann, Sqn Ldr W. . .
McCarthy, F. J.. .
McCrirrick. T. B..
Mcllwraith, J. W. B.
McKenzie, G. A. .
McKeown, Sqn Ldr D M
Mackintosh, N. D.
McLellan, R.

McNally, J. R. M. .
McNally, Sqn Ldr L. C
M Pherson, Prof. P. K.
Maddocks., A. J. .
Makios, Prof. V. .
Maller, V.

Marshall, A .
Matthews, Fit Lt 1. D
Matthey, J. ..
Maule, R. M. G. .
Medcraft, D. W. F.
Mercy, D. V. ..
Michaelson, R. B.
Minney. G. A. ..
Mitson, R. B. ..
Morgan, G. B. ..
Morton, J..

Mossman, P. ..
Munday. J. D. ..
Murray, J. K. ..
Myhill, Lt Col R. P.

Nair, A. R.

Neale, D. M.

Nelson, B. P. ..
Newcombe, Sgt 1. F. V
Newns, Sqn Ldr A. F. P.
Nichols, Prof K. G.
Nicol, R. C. ..
Nightingale, Lt Cdr P
North, J. C.

Northall, B. V. ..
Nwebube, V. E.. .
Nwoye. S. U.

Obersby. D. .
O'Clarey, J. W. H.
Olaoya, A. AL A..
Osinie, S. E.

Page, Sqn Ldr T. S.
Palmer, E. J. ..
Papadopoulos, Prof G. D
Parish, H. G. F. S.
Parsons, J. D.

Pasik, M.. .

L 253,

305. 483,

59, 102,

- 283,

17

272, 280

310

304, 306

416
205

305, 483

151, 169
205
19

206
205

253, 470

305, 483
492, 493

3085, 483
187, 198
117, 146
253, 470

579, 590

306. 471

203, 522

272, 280

333, 340

309

253, 471

492, 514

312, 393

309

309

305, 483

309
520

309
1]0
. 102
520

'55., 600

206

Pass, G. .. . . .. .. 19
Patrick, P. J. .. . . 233, 250
Patwardhan, P. K. . . .253, 306, 468
Peck. 1. W. . . . . 148
Pekmestzi, K. Z. .. 94,102, 28] 302
Phillips. Lt Cdr M F... .. .. 19
Plumb, B. S. .. . .. .. 520
Popovic, Prof B. D. .. . 141, 146
Potter, B. W. .. . . 254, 420
Powell, John .. . .. .. 1,104
Prasad. S. C. .. .. .. 195, 198
Pratt, A. R. . .. .. . 522
Price, W. L. . . . 497 504
Priestiey. B. .. .. .. .. 416
Priestley, J. B. .. . .. . 52
Pudner, A. S. .. .. .. .. 20
Radley. P. E. .. . . 311, 377
Ragdale, C. M. . . .. . 311, 313
Rapps. M. G. .. .. .. .. 148
Reeve, M. H. .. . .. 311, 327
Robinson, R. .. . .. .. 309
Robinson, S. L. . . . .. .. 206
Rogers. A.J. .. .. . .. 203
Rogers, D. R. .. .. .. .. 20
Rolls, R. G. . .. 305, 483
Roper. Major Gen. H. E . .253, 306. 469
Rosenfeld, J. L. J. .. . 175, 186
Salkeld. B.. . . . 131, 140
Salmon, Cdr C. L . .. .. 205
Salter. G.. . .. .. . .. 420
Sarram, M. A. .. . . 435, 466
Scott, P. E. .. . .. .. 19
Searson, P. A. .. . . 175, 186
Seriki, S. A. . . . .. 520
Sheikh, A. U. H. . . . 591, 600
Sherry, L. A. .. . . 308, 483
Shipton, Prof. H. W. .. . .. 208
Shoesmith, B. A. . .. . .. 20
Shurmer, H. V. .. .. . 287, 302
Simmons, Prof. J. G. .. .. .. 19
Simpson, R. J. .. . .. 423, 466
Sims, Prof G. D. . . . .. 254
Singh. R. P. .. .. . 195, 198
Sitsabesan, S. .. . .. .. 309
Sloggett. D. R. .. .. .. .. 309
Smith, D. L. A. .. . . .253, 306. 469
Smith, F. G. .. . . .. 310
Smith, S. D. .. . .. 299, 302
Smith, W. A. M. . .. . .. 420
Smithers, B. W. . . . . 492, 508
Smythe, G. E. .. .. .. .. 416
Sorrell, A. . . . .. .. 309
Soysa, S. W. .. .. .. .. 205
Squires. F./O. P.J. .. .. .. 19
Staynor, D. V. .. . .. . 420
Steele, R. J. . .. 233, 250. 540 571
Stevens, S. J. H.. . .. .. . 19
Stevenson, E. C. . .. .. .. 420
Stone, W. . .. .. .. 15
Stracchino, K. V V . .. . 19
Strachan, D. C. . . . . 175, 186

Printed in Great Britain by The Whitefriars Press Ltd

Surti, K. K.
Swainson, B. J. ..

Tate, Major A. R. T. ..
Taylor, E. V.
Taylor, G. W.
Taylor, R. J.
Taylor, W. A. ..
Teed. C. F. H. ..
Tennant, D. E. ..
Terrell, T. J.
Thomas, G. .
Thorogood, P. R
Thwaites, G. P. .
Titchmarsh, R. S..
Titheradge. J. P. .
Tomlinson, R. ..
Topping. J. D. ..
Towill, Prof. D. R.
Tromans, P. S. ..
Tumoe, S. R. ..
Turkington, R. D.

Underhill, M. J.. .

Vance, 1. A. W. ..
Varghese, K. C.. .
Veneear, B. J.
Verma, S. .
Voglis, G. M.
Volker, J. H.
Vudali, T. .

Waldron, Prof, R. A. .. .. 149,

Walkden, M. R..

Walker, Grp Capt. J. M 283,

Walker. M. E.

Walker, R..

Wallace, W. .
Washington, D. . .
Watson, P. J. ..
Watson, Vice Admiral S|r Phlhp
Weale, M. R. ..
Webster, D. E.
Wheatley. N. ..
Wheeler. C. R. ..
White, K. 1. .
White, Sub Lt K. P
White, W. St John
Whiteman, M. J. .
Widginton, D. W.

Wilkins, S. R. .. .. 14,253,

Willatt, P. .
Willerton, J. .
Williams, J. H. ..

Williams. P. D. L. .. .. 16,

Winstanley, R. ..
Wong, W. C.
Wright, J. V.

Xydeas, C. S.

Zavody. R. A.

97,

423,

151,

312,
435,
175,

492, 5

305,

308,
435,

131,

540,

306.

32,

151,

306.

435,

540,

540,

312,

233,

483
466
520
140
522
520
205

5§53

19
469
254
520
148

17
520
420
254
116
148
254
385
309
420
520
169
470

19
254
466
541
148
5T
385

250

16




John Brown, ‘Baron’

JOHN POWELL, T.D., M.SC., F.INST.P., C.ENG., F.LE.E., F.LE.R.E.
Twenty-ninth President of the Institution






