PROCEEDINGS OF THE SYMPOSIUM ORGANISED BY
THE ASTRONAUTICS & GUIDED FLIGHT SECTION -
ON “TESTING FOR SPACE AND WEAPONS PRODUCTS"”
AT THE ROYAL AERONAUTICAL SOCIETY
18 JANUARY 1984.

The spectacular development in two major technology advances over the past 25 years has led to
the present situation where for all major weapon and space projects, there needs to be a careful and
thorough assessment of the manner in which the various requirements for engineering tests are
planned and implemented. The two advances are solid ‘state electronics culminating in the
everyday use of the ‘chip’ and the computer which, provided with sensors and ‘muscle’, has broad
application in the field of engineering control.

Papers presented at the Symposium related to:
Testing Perspectives
Testability — A Military User’s Point of View
On Target with Confidence
Developments of Methods for Calibration and Testing Gyroscopic Instruments for GW
Applications
Developments in Test Software Philosophy and Techniques
Mate Institutionalisation
Communications Spacecraft Payload Testing
System Testing for Communication Spacecraft
Reliability Testing for GW Systems

Copies of the proceedings are available from the Society priced £15 plus £1.50 surface mail and
packing.

PROCEEDINGS OF THE SYMPOSIUM ORGANISED BY THE
AVIONIC SYSTEMS GROUP
ON ““DESIGN AND ADVANCED CONCEPTS OF
AVIONICS/WEAPONS SYSTEM INTEGRATION"
AT THE ROYAL AERONAUTICAL SOCIETY
3 & 4 APRIL 1984

The proceedings comprises the following:

Software Design Methods

A Design Methodology for Integrated Avionic Systems

Hardware Design Techniques

Integrated Navigation

Packaging and Interconnection for Avionics

Integrated Communication A Designer’s View

Man-Machine Interface

When does the Man-Machine Interface become Flight Critical?

Trends in Digital Flight Control Systems

Trends in Digital Engine Control — Integration of Propulsion Control with Flight Control and
Avionic Systems in future Military and Commercial Aircraft

A Helicopter Designer’s Viewpoint

An Aircraft Designer’s Viewpoint

Where Are We Going?

Copies of the proceedings are available from the Society priced £15 plus £1.50 surface mail and
packing.
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powered projects.

New Aircraft Design
Microlight Aircraft
Manufacturers

PROCEEDINGS OF THE SYMPOSIUM ORGANISED BY
THE LIGHT AEROPLANE GROUP
ON ““THE WAY AHEAD IN DESIGN AND OPERATION"
AT LOUGHBOROUGH UNIVERSITY
31 MARCH — 1 APRIL 1984

The Light Aeroplane Group was formed by the Royal Aeronautical Society with the particular aim of
promoting and encouraging the development of a British Light Aeroplane Industry. The
Programme for the Symposium provided an interesting variety of subjects from known specialists
and embraced a spectrum of light aeroplane technological interest ranging from microlights,
through gliders and sail planes, powered aircraft (both factory and home built) and exciting turbine

Six sessions of the Symposium covered the subjects of:

and all 16 papers were presented and are included in the proceeedings.

Copies of the proceedings are available from the Society priced at £6 plus surface mail and packing.

New Concepts
Technology
Operations

Q\ |/I/¢ SIGNIFICANT EVENTS OF

= 1985

30TH ASME INTERNATSONAL GAS
TURBINE CONFERENCE AND EXHIBIT

‘March 17-21, 1985
Albert Thomas Convention Center, Houston, TX USA

A world renowned annual forum for the presentation
and discussion of advanced gas turbine technology will
be held in Houston, Texas in March 1985. The 1984
Conference and Exhibit in Amsterdam broke atten-
dance records with 5,387 people visiting the exhibits
of 188 organizations. Conference registrants attended
presentations of 296 refereed and published technical
papers. Houston should be just as great. Plan now to
participate.

7/1/“\\\ GAS TURBINE DIVISION, The American Society of Mechanical Engineers
1985 BEIJING INTERNATIONAL GAS TURBINE

International Gas Turbine Center
4250 Perimeter Park South, #108
Atlanta, Georgia 30341 USA
Telephone: (404) 451-1905

Telex: 707340 IGTC ATL

SYMPOSIUM AND EXPOSITION
September 1-7, 1985
Beijing [Peking), People’s Republic of China

Symposium Co-sponsored by:
The Chinese Society of Aeronautics and Astronautics
China National Aero-Technology Import and Export Corporation

Supplementing the annual Conference and Exhibit to
be held in Houston, Texas in 1985, the ASME Gas
Turbine Division is pleased to present a unique oppor-
tunity for you to reach the significant emerging mar-
ket for gas turbine technology in the People’s Republic
of China. The focus of the Beijing Symposium and Ex-
position will be on applied technologies as identified by
the Chinese Symposium co-sponsors.

Return this coupon today for addltlonal information! :

Mail to: INTERNATIONAL GAS TURBINE CENTER, GAS TURBINE ~ Name :
DIVISION, ASME, 4250 Perimeter Park South, Suite 108 Title 1

! Atlanta, GA 30341 USA. Telephone [404] 451-1905 Company :
Telex 707340 IGTC ATL Address )

I Texas China City State Zip 1
: [0 [ Please send more information so we may consider Country :
attending Telephone Telex ]

[1 [ Please contact me concerning available exhibit space 1
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DIVISIONS AND BRANCHES OF

THE ROYAL AERONAUTICAL SOCIETY

Australia Branches at: Canberra, Sydney, Melbourne and Adelaide.
President: R. J. YATES, CEng, FRAeS. Hon. Secretary: R. D. BARKLA, PO Box 573, Mascot, NSW 2020.

Zimbabwe Branches at: Bulawayo, Gweru and Harare

President: D. Panton, MRAeS. Hon. Secretary: Mrs. MARGARET HEAP, Assoc RAeS, 84 Broadiands Rd, Emerald Hill, Harare.

New Zealand Branches at: Auckland, Wellington, Palmerston North, Christchurch, Hamilton and Blenheim.
President: A. C. WILLIAMS, MRAeS. Hon. Secretary: M. MILSOM, c/o PO Box 892, Wellington.

Southern Africa President: D. R. SPRING, MRAeS. Hon. Secretary: N. A. H. BARRAUD, MRAeS, PO Box 27335, Sunnyside, Republic of South Africa, 0132.

Bedford
President: Air Cdre D. READER.
Chairman: G. W. WOODS.
Hon. Secretary: Dr. P. M. RENDER Aircraft Research
Assoc. Ltd., Manton Lane, Bedford MK41 7PF. Te/:
0234 50681.

Belfast

President: Sir PHILIP FOREMAN, CBE, FRAeS.

Chairman: D. J. GRENVILLE, AMRAeS.

Hon. Secretary: W. GORDON, MRAeS, Dept. of Mech.
Eng., Col'ege of Technology, College Square East,
Belfast BT1 6DJ. Te/: Work — 0232 227244. Home —
0232 710370.

Birmingham and Wolverhampton

President: J. F. W. PRICE.

Chairman: B. E. HAMMOND.

Hon. Secretary: W. G. MORRIS, 16 Benson Ave,
Goldthorn Park, Wolverhampton WV4 SHB. Te/:
Work — W'ton 783361. Ex. 328. Home — W'ton
330139.

Boscombe Down

President: Air Cdre. G. C. WILLIAMS, AFC, MRAeS,
RAF. '

Chairman: B. RAMSDALE, BSc, CEng. FRAeS.

Hon. Secretary: Wg. Cdr. R. WOOD, CEng, MRAeS,
RAF, ATG(A), Armament Division, A&AEE
Boscombe Down, Salishury SP4 0JF. Te/: 0980
23331. Ex. 2403.

Bristol

President: J. D. WRAGG, FRAeS.

Chairman: D. G. ATKIN, FRAeS.

Hon. Secretary: D. C. GREENMAN, MRAeS, Aero-
dynamics Dept, No 7 Drawing Office, British
Aerospace Aircraft Group, Filton House, Bristol
BS99 7AR. Tel: 0272 693831. Ex. 464.

Brough
" President: M. EDWARDS, FRAeS.

Chairman: E. J. SOLMAN, AMRAeS.

Hon. Secretary: G. ROE, TEng{CEl), AMRAeS, Tech-
nical Dept, British Aerospace, Kingston-Brough
Division, Brough, Humberside HU15 1EQ. Te/: Work
— 0482 667121. Ex. 5531. Home — 0482 706610.

Cambridge
President: Professor W. A. MAIR, CBE, FRAeS.
Chairman: K. WESTLEY.
Hon. Secretary: T. W. CARTER, AMRAeS, 17 Webster
Way, Over, Cambs CB4 5Q8.

Chester
President: R. GRIFFITHS, FRAeS.
Chairman: V. W. CLARKSON, FRAeS.
Hon. Secretary: J. R. YOUNG, AMRAeS, British Aero-
space, Hatfield Chester Division, Broughton,
Chester, Te/: 0244 535333,

Christchurch
President: M. J. COBHAM, FRAeS.
Chairman: C. H. GOOM, MRAeS.
Hon. Secretary: C. CRUDDAS, MRAeS, Flight
Refuelling Ltd, Wimborne, Dorset BH21 2BJ. Te/:
0202 882121. Ex. 654.

Coventry
President: J. B. ROBERTS, FRAeS.
Chairman: T.W. HARPER, FRAeS.
Hon. Secretary: R. |. RATCLIFF, Assoc. RAeS,
23 Babbacombe Rd, Styvechale, Coventry CV3 5PE.
Tel: 0203 413779. Work — 0203 27666. Ex. 237.

Cranwell
President: Air Vice Marshal R, C. F. PEIRSE, CB.
Chairman: Wg. Cdr. D. W. HILLER, MRAeS.
Han. Secretary: Flt. Lt. S. HAMILL-KEAYS, RAF
College, Cranwell, Sleaford, Lincs NG34 8HB. Te/:
0400 61201.

Derby
President: J. O. KEIR, FRAeS.
Chairman: J. BUSH, FRAeS.
Hon. Secretary: D. P. HARPLEY, AMRAeS, Rolls-
Royce Ltd, East Midlands Airport, Derby DE7 2SA.
Tel: 0332811216

Dublin
President: R.W. O'SULLIVAN, FRAeS.
Chaijrman: Lt. Col. J. L. MOORE, MRAeS.
Hon. Secretary: J. CONNERNEY, Eng. Wing, Air
Corps, Baldonnel, Co. Dublin. 7e/: 532493. Ex. 28.

Gatwick
President: A. T. PUGH, FRAeS.
Chairman: T. J. PATRICK, MRAeS.
Hon. Secretary: A. G. SAYCE, MRAeS, 18 Palmers
Close, Meath Green, Horley, Sussex.

Glasgow
President: Dr. A. W, BABISTER, MRAeS.
Chairman: C. SNOWDON, AMRAeS.
Hon. Secretary: Dr. A. E. CALDWELL, AMRAeS, Dept
of Aeronautics and Fluid Mechanics, The University,
Glasgow G12 8QQ. 7e/: 041-339 8855. Ex. 329.

Gloucester and Cheltenham
President: Sir ROBERT HUNT, HonFRAeS.
Chairman: K. BEST, FRAeS.
Hon. Secretary: M. D. CHANCE, CEng, MRAeS, Dowty
Rotol Ltd, Cheltenham Rd, Staverton, Gloucester.
Tel: 0452712424. Ex. 119.

Halton
President: Gp. Capt. S. R. PARSONS, OBE, RAF.
Chairman: Wg. Cdr. J. V. EMERY, OBE, CEng, MRAeS,
RAF.
Secretary: Sqn. Ldr. P. G. HISCOCK, RAF, Apprentice
Training Wing, RAF Halton, Bucks HP22 5PG. Te/:
0296 623535, Ex. 315.

Hatfield
President: M. J. GOLDSMITH, FRAeS.
Chairman: F. W.VANN, FRAeS.
Hon. Secretary: K. GREEN, MRAeS, Repair Drawing
Office, British Aerospace, Hatfield — Chester
Division, Hatfield, Herts. Te/: 07072 62345. Ex. 83.

Isle of Wight
President: M. J. BRENNAN, FRAeS.
Chairman: R. L. WHEELER, MRAeS.
Hon. Secretary: N. MAY, Technical Office, British
Hovercraft Corporation Ltd, East Cowes, Isle of
Wight. Te/: 098-29 4121.

London Airport

President: LORD KING of WARTNABY, Assoc. RAeS.

Chairman: LINDA JONES, Assoc. RAeS.

Hon. Secretary: J. D. BROWN, MRAeS, British
Airways, Room A123, Technical Block A{S356),
London (Heathrow) Airport, Hounslow, Middx TW6
2JA. Tel: 01-750 5603.

Loughborough

President: Professor D. J. JOHNS, FRAeS.

Chairman: S. JAMIESON.

Hon. Secretary: L. E. WOODFIELD, AMRAeS, Trans-
port Technology Dept, Loughborough University of
Technology, Loughborough, Leics. LE11 3TU. Te/:
Loughborough 63171. Ex. 470.

Manchester
President: C. B. G. MASEFIELD, FRAeS.
Chairman: J. PEDLEY, AMRAeS.
Hon. Secretary: W. JAMES, CEng, MRAeS, 163
Bramhall Lane South, Bramhall, Stockport,
Cheshire SK7 2NG.

Medway
President: P. A. HEARNE, FRAeS.
Vice President: M. MOULTON, CEng, MRAeS.
Chairman: |. F. COOPER, CEng, MRAeS.
Hon. Secretary: R. T. TWINE, MRAeS, c/o Marconi
Avionics Ltd, Airport Works, Rochester, Kent. Te/:
0634 44400.

Preston
President: F. E. ROE, FRAeS.
Chairman: A. G. BARNES, MRAeS.
Hon. Secretary: J. R. HUNTINGTON, MRAeS, British
Aerospace, Warton Division, Warton Aerodrome,
Preston. Te/: (0772) 633333. Ex. 60.

Prestwick
President: R. McINTYRE, FRAeS.
Chairman: P. BERRY, MRAeS.
Hon. Secretary: 1. McDONNELL, FRGS, MRAeS,
Auchairne, Ballantrae, Ayrshire. Te/: 046 583 344.

Southampton

President: Professor G. M. LILLEY, HonFRAeS.

Chairman: C. WISE, MRAeS.

Hon. Secretary: S. W. D. WOLF, BSc, AMRAeS,
Marconi Underwater Systems Ltd, Chaucer House,
Isambard Kingdom Brunel Rd., Portsmouth, Hants
PO1 2AH.7el: 0705 752355, Ex. 22.

Southend
President: A. J. BROOKE-WALDER, MRAeS.
Chairman: P. R. GROUT, AMRAeS.
Hon. Secretary: D. M. GLADSTONE, MRAeS, 36
Brooke House, Town Square, Basildon, Essex SS14
1HX. Te/: Basildon 284621; Work: 22861. Ex. 290.

Stevenage
President: T. G. KENT, CBE, CEng, FRAeS.
Chairman: N. MUIR, CEng, FRAeS.
Hon. Secretary: M. F. RICKETT, MRAeS, British
Aerospace, Dynamics Group, Site B, Gunnels Wood
Rd, Stevenage, Herts. Te/: 0438 3456. Ex. 326

Swindon

President: W. GILLESPIE, CEng, MRAeS.

Chairman: G. N. M. GINGELL, CEng, MRAeS.

Hon. Secretary: Sqn. Ldr. J. J. D. RICHARDSON, CEng,
MRAeS, Air Force Logistic Command Support
Centre Europe, RAF Kemble. Te/: Kemble 261. E::.
264.

Weybridge

President: J. T. STAMPER, FRAeS.

Chairman: B.W. PAYNE, MRAeS.

Hon. Secretary: A. M. DOBSON, MRAeS, British
Aerospace plc, Aircraft Group, Weybridge Division,
Weybridge, Surrey KT13 0SF. Te/: 97 45522.
Ex. 6945.

Yeovil
President: V. A. B. ROGERS, FRAeS.
Chairman: R. A, DOE, FRAeS.
Hon. Secretary: P. J. BAKER, MRAeS, Programme
Directorate Lynx, Westland Helicopters Ltd, Yeovil,
Somerset. Te/: 0935 75222. Ex. 2624.

OVERSEAS BRANCHES

Hong Kong

Chairman: S. M. JOHN, FRAeS.

Hon. Secretary: M. J. POMFRET, MRAeS,
MME Dept, HK Polytechnic, Kowloon, Hong Kong.
Tel: Office: 3-638344. Ex. 765. Home: 3-7213732.

Malaysia

Chairman: Brig. General Datuk Ariff AWANG, MRAeS.

Hon. Secretary: Zahari Mohd. NOOR, MRAeS,
Malaysian Branch of the RAeS, c/o Malaysian
Airtine System, Technical Services Dept, E & C
Workshop Building, Subang Int’l Airport, Subang,
Selanger, Malaysia.

Pakistan

Chairman: M. M. Salim, FRAeS.

Hon. Secretary: Dr. S. A. Hasan, MRAeS, PAF, College
of Aeronautical Engineering, Korangi Creek, Karachi
2002, Pakistan.
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1973
1974
1974
1974
1975
1975
1975
1976
1977
1977
1977
1978
1978
1978
1978
1978
1979
1979

1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982

1983
1983

1984
1984
1984

THE ROYAL AERONAUTICAL SOCIETY

16/17 May

20/21 February

24/28 March
15/16 May
24/27 March
14/17 April
20 November
25 February
12 January
23 February

30 May, 1/2 June

11 January
1 February
5 April

19 April
17/18 May
6 February
14 February

6 February
7 February
13 February
20 March
14/15 May
14 January
25 February
10 March
19 March
7/8 April
20/21 May
13 January
24/26 March
30 March
6/7 April

27 April
12/13 May

18 January
11/12 May

31 March/1 April

3/4 April
9/10 May

SURFACE MAIL AND PACKING £1.50

Spring Convention. 2nd Flight Simulation Symposium.
Application of Electrical Control to Aircraft Propulsion Systems.
2nd International Symposium on Air Breathing Engines, Sheffield.

Spring Convention. Review of Precious Resources & Their Effect on Air Transport.

8th Intemational Aerospace Instrumentation Symposium, Cranfield
Lighting & Static Electricity Conference, Culham.

The Future of The Airship: A Technical Appraisal

Co-operation in European Air Transport.

Application of Modern Gyro Technology

Third Level & Regional Air Transport.

15th Anglo-American Conference in London — The Place of Aviation in Society.
Telemetry Systems.

Practical Crop Protection.

Airborne Integrated Data Systems.

Extending the Scope of Flight Simulation.

Spring Convention. People, Motivation and Productivity.

3rd Manpowered Symposium. '

() The Theme of Helicopters in Agricultural Aviation.

(II) Chemical Safety Aspects.

Helicopter Transmissions.

Design for Military Aircraft Operability.

Role of Aircraft in The Agricultural Strategy in the Year 2000.

Digital Avionics — Promise and Practice.

Spring Convention. Long-Life Aircraft Structures.

Trends in Missile Guidance Design Concepts.

The European Aviation Scene — A Review for the 80’s.

RAeS/RINA. Airships & Their Maritime Applications.

Energy Management & its Impact on Avionics.

Experiences & Future Needs of Civil & Military Flight Simulator Users.
Spring Convention, European Collaborative Projects.

Direct Broadcasting by Satellite in Europe.

Foward Swept Wing Aircraft, Bristol.

Managing the Design Production Interface.

Flight Simulation — Avionic Systems & Aero-Medical Aspects.
Certification of Avionic Systems.

Spring Convention. Air Traffic Management — Current Problems and
Future Concepts.

Testing for Space and Weapon Products.

Spring Convention. How to Design and Make Aerospace Products
which Work, Sell, Make a Profit.

The Way Ahead in Design and Operation. Light Aircraft Symposium.
Design and Advanced Concepts of Avionics/Weapons System Integration.
Spring Convention. Future Applications and Prospects for Flight Simulation.

CONFERENCE PROCEEDINGS AVAILABLE FROM

PRICE
£5.00
£5.00

£12.00
£5.00

£13.00
£15.00
£6.00
£6.00
£6.00
£6.00
£15.00
£5.00
£4.00
£6.00
£8.00
£15.00
£7.00

£6.00
£5.00
£5.00
£6.00
£6.00
£15.00
£7.00
£7.00
£7.00
£7.00
£15.00
£15.00
£10.00
£30.00
£8.00
£15.00
£10.00

£10.00
£15.00

£15.00

£5.00
£15.00
£15.00
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The Royal Aeronautical Society

Patron: HER MAJESTY THE QUEEN

COUNCIL 1984/85

President: Dr. G. K. C. PARDOE, BSc(Eng), DLC, CEng, FBIS, FRAeS.
President-Elect: T. H. KERR, CB, BSc, CEng, FRAeS

Vice-Presidents:

Dr. J. W. FOZARD, OBE, DSc, DCAe, BSc(Hons), FEng, FIMechE, FAIAA, FRAeS
PROFESSOR J. L. STOLLERY, DSc{Eng), DIC, CEng, ACGI, AFAIAA, FRAeS

Past Presidents;

J. T. STAMPER, MA(Cantab), FEng, FRAeS
CAPTAIN E. M. BROWN, CBE, DSC, AFC, MA, FRAeS, RN (Ret'd)
PROFESSOR M. G. FARLEY, HonCGIA, CEng, FIMechE, CBIM, FIProdE, FRAeS

Members:

AIR VICE-MARSHAL M. K. ADAMS, AFC, FRAeS
M. W. ANDERSON, MA(Cantab), CEng, MICE, MSAE, AFAIAA, FRAeS
R. G. AUSTIN, MSc, CEng, MAIAA, FRAeS

HonFRAeS, RAF(Ret'd)

A. E. M. BARTON, DFC, CEng, MRAeS

A. L. BLACKMAN, OBE, MA, FRAeS

V. W. CLARKSON, FRAeS (Chairman — Branches Committee)

and Guided Flight Section)

N. FALCONER, BSc, MEcon, FIStat, MRAeS

F. W. FREE, CEng, FRAeS (Chairman, Rotorcraft Section)

P. A. HEARNE, MSc, DLC, FEng, FIMechE, FRAeS

G. C. HOWELL, MA, MSc, CEng, FRAeS

PROFESSOR G. J. HANCOCK, BSc, PhD, CEng, FIMA, AFAIAA, FRAeS
N. JACKSON, CBE, CEng, FRAeS

D. J. KNIGHT, BSc(Eng), CEng, MRAeS

F.J.LOW, FRAeS

Ms. M. MANNASS]I, BSc(Eng), ACGI, AMRAeS

AIR MARSHAL SIR CHARLES PRINGLE, KBE, MA, FEng, CBIM, FRAeS, RAF(Ret'd)
D. J. RICHER, MSc, BSc, CEng, MRAeS

V. A. B. ROGERS, MSc, FEng, FIMechE, FRAeS

P. R. SAMPSON, TEng. AMRAeS

D. STINTON, MBE, CEng, MIMechE FRAeS

Overseas Divisions
M. D. A. van OLST, CEng, MRAeS (President — Zimbabwe Division)
D. R. SPRING, (President — Southern Africa Division)
A. C. WILLIAMS, (President — New Zealand Division)
R.J. YATES, CEng, FRAeS (President — Australia Division)

Officers:
Hon. Treasurer: C. F. HUGHESDON, AFC, FRAeS

Secretary: B. P. LAIGHT, OBE, MSc, FEng, FIMechE, FRAeS
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AIR CDRE F. R. BANKS, CB, OBE, HonCGIA, CEng, HonFAIAA, MSAE, FIMechE,

J. L. CROWDER, MA, CEng, FBIS, AFAIAA, HonMIED, FRAeS (Chairman — Astronautics
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