
14th CONGRESS OF THE 
INTERNATIONAL COUNCILOF 

THE AERONAUTICAL SCIENCES 
TOULOUSE, FRANCE 

9th/14th September 1984 

The city of Toulouse, internationally famous for its close ties with the European Space 
Industry, has been chosen as the venue for this year's Congress, held under the auspices of 
the Association Aeronautique de France. 

ICAS, initiated by the late Dr. Theodore von Karman in 1957, is a federation of aeronautic 
societies of 28 countries and is additionally supported by aircraft companies and technical 
and scientific institutes elected as Associate members. 

For the 14th Congress, the International Programme Committee has selected 160 papers 
from over 300 submitted and the programme ensures interesting discussion. 

NOTE: LAST DATE FOR PAYMENT OF REGISTRATION FEE IS 1st JULY 1984 

Information regarding registration, details of papers, flight bookings and hotel accommodation is 
available on application to: 

The Lectures Secretary, The Royal Aeronautical Society, 
4 Hamilton Place, 
London WW OBQ. 
Telephone: (01)499 3515 
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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: 

Zimbabwe Branches at: Bulawayo, Gweru and Harare 
President: M. D. A. van OLST, CEng, MRAeS. Hon. Secretary: Mrs. MARGARET HEAP, Assoc RAeS, 84 Broadlands Rd, Emerald Hill, Harare. 

N e w 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., Matiton Lane, Bedford MK41 7PF. Tel: 
0234 50681. 

Belfast 
President: Sir PHILIP FOREMAN, CBE, FRAeS. 
Chairman: L. L. McHUGHES, MRAeS. 
Hon. Secretary: W. GORDON, MRAeS, Dept. of Mech. 

Eng., College of Technology, College Square East, 
Belfast BT1 6DJ. Tel: Work — 0232 227244. Home — 
0232 710370. 

Birmingham and Wolverhampton 
President: J. LENHAM, MRAeS. 
Chairman: E. ALBRECHT, MRAeS. 
Hon. Secretary: W. G. MORRIS, 16 Benson Ave, 

Goldthorn Park, Wolverhampton WV4 5HB. Tel: 
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, Salisbury SP4 0JF. Tel: 0980 
23331. Ex. 2403. 

Bristol 
President: J . D. WRAGG, FRAeS. 
Chairman: P. J. ALLARD, MRAeS. 
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(CEI), AMRAeS, Tech

nical Dept, British Aerospace, Kingston-Brough 
Division, Brough, HumbersideHUI 51EQ. 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 5QB. 

Chester 
President: R. GRIFFITHS, FRAeS. 
Chairman: V. W. CLARKSON, MRAeS. 
Hon. Secretary: J. R. YOUNG, AMRAeS, British Aero

space, Hatfield Chester Division, Broughton, 
Chester. Tel: 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. Tel: 
0202 882121. Ex. 654. 

Coventry 
President: J . B. ROBERTS, FRAeS. 
Chairman: A. J. WEBBER, MRAeS. 
Hon. Secretary: R. I. RATCLIFF, Assoc. RAeS, 

23 Babbacombe Rd, Styvechale, Coventry CV3 5PE. 
Tel: 0203 413779. 

Cranwell 
President: Air Vice Marshal R. C. F. PEIRSE. 
Chairman: Wg. Cdr. D. W. HILLER, MRAeS. 
Hon. Secretary: Fit. Lt. S. HAMILL-KEAYS, RAF 

College, Cranwell, Sleaford, Lines NG34 8HB. Tel: 
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: 0332 811216 

Dublin 
President: R. W. O'SULLIVAN, FRAeS. 
Chairman: Capt S. J. P. LYTTLE. 
Hon. Secretary: J. CONNERNEY, Eng. Wing, Air 

Corps, Baldonnel, Co. Dublin. Tel: 592493. 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: T. J. GOODWIN, AMRAeS. 
Hon. Secretary: C. SNOWDON, 18 Torwood Brae, 

Hamilton. Tel: Hamilton 425475. 

Gloucester and Cheltenham 
President: Sir ROBERT HUNT, HonFRAeS. 
Chairman: K. BEST, FRAeS. 
Hon. Secretary: M. D. CHANCE, CEng, MRAeS, Dowty 

Rotol Ltd, Cheltenham Rd, Gloucester. Tel: 0452 
712424. 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, Elec

trical Training Squadron, RAF Halton, Bucks HP22 
5PG. Tel: 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. Tel: 07072 62345. Ex. 89. 

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. Tel: 098-294121. 

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. Tel: 
Loughborough 63171. Ex. 470. 

Manchester 
President: N. V. BARBER. 
Chairman: J. PEDLEY, AMRAeS. 
Hon. Secretary: W. JAMES, CEng, MRAeS, British 

Aerospace, Manchester Division, Woodford, 
Stockport, Cheshire SK7 1QR. Tel: Office: 061 439 
5050. Ex. 170. 

Medway 
President: P. A. HEARNE, FRAeS. 
Vice President: M. MOULTON, CEng, MRAeS. 
Chairman: I. F. COOPER, CEng, MRAeS. 
Hon. Secretary: R. T. TWINE, MRAeS, c/o Marconi 

Avionics Ltd, Airport Works, Rochester, Kent. Tel: 
0634 44400. 

Preston 
President: F. E. ROE, FRAeS. 
Chairman: A. G. BARNES, MRAeS. 
Hon. Secretary: Fit. Lt. J. R. HUNTINGTON, MRAeS, 

British Aerospace, Warton Division, Warton 
Aerodrome, Preston. Tel: (0772) 633333. Ex. 60. 

Prestwick 
President: R. MclNTYRE, FRAeS. 
Chairman: P. BERRY, MRAeS. 
Hon. Secretary: I. McDONNELL, FRGS, MRAeS, 

Auchairne, Ballantrae, Ayrshire. Tel: 046 583 344. 

Southampton 
President: Professor G. M. LILLEY, HonFRAeS. 
Chairman: C. WISE. 
Hon. Secretary: S. W. D. WOLF, BSc, AMRAeS, 

Marconi Underwater Systems Ltd, Chaucer House, 
Isambard Kingdom Brunei Rd., Portsmouth, Hants 
P01 2PM.Tel: 0705752355. 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. Tel: 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, Argyle Way, 
Stevenage, Herts. Tel: 0438 736501. 

S w i n d o n 
President: W. GILLESPIE, CEng, MRAeS. 
Chairman: G. N. M. GINGELL, CEng, MRAeS. 
Hon. Secretary: Sqn. Ldr. J. J. D. RICHARDSON, CEng, 

MRAeS, RAF, Support Engineering Squadron, RAF 
Brize Norton, Oxon. Tel: 0993 842551. Ex. 562. 

Weybridge 
President: J. T. STAMPER, FRAeS. 
Chairman: B. W. PAYNE, MRAeS. 
Hon. Secretary: A. M. DOBSON, MRAeS, British 

Aerospace, Weybridge Bristol Division, Weybridge, 
Surrey. Tel: 97 45522. Ex. 6945. 

Yeovil 
President: Sir Basil BLACKWELL, FRAeS. 
Chairman: V. A. B. ROGERS, FRAeS. 
Hon. Secretary: P. J. BAKER, MRAeS, Programme 

Directorate Lynx, Westland Helicopters Ltd, Yeovil, 
Somerset. Tel: 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: General Datuk ARIFF bin Datuk 

Awang, MRAeS. 
Hon. Secretary: R. H. STEVENS, 3 Jalan, 22-55 

Petaling Jaya, Selangor. 

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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