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Do you get the oil 
other pilots leave behind? 
On some small airfields, your aero-oil 

comes from drums or barrels. 
If they've just opened a barrel, the 

oil will be as fresh and clean as it 
should be. 

On the other hand, you might get 
the bottom of the barrel. Oil that's 
been standing around for months, 
exposed to air and possibly dirt. 

So you take pot luck. Which means 

that you also take a risk. 
The alternative is to have perfectly 

clean oil every time: out of our quart 
cans. Which is as good as having a 
new barrel opened for you. 

So next time your aircraft wants 
topping up, insist on our quart cans. 
This way you get the tops, not the left
overs. Safe, reliable aero-oils that 
won't do the dirty on you. 

AeroShell W80 and W100. And BP Aero Oil 100. 
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Guaranteed clean. 

SHr.I.I - M I X AND H.I>. 111). 
O p e r a t o r s in t h e U.K. 
of t he S h e l l a n d 
t h e HI* A v i a t i o n Si - rv iees 

?SHELLl 

https://doi.org/10.1017/S0001924000044493 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000044493


msm 0 © Qj Bffl 
THE ROYAL AERONAUTICAL SOCIETY 
Incorporating The Institution of Aeronautical Engineers and The Helicopter Association of Great Britain 

Telephone: 01-499 3515 Telegrams: Didaskalos, London, W1 

Published Monthly at 4 HAMILTON PLACE, LONDON W1V OBQ 

Subscriptions:£15 15s. Od. (£15.75) per annum, post free 
Single Copies, including back numbers: 30s. (£1.50) 

V O L U M E 7 5 N U M B E R 7 2 1 J A N U A R Y 1 9 7 1 

CONTENTS Page 

R. R. Gilruth 

L. C. Squire 

M. Langley 

A. Stratton 

G. M. Woollatt 

M. C. Joseph, 
J. A. McCorquodale 

and K. Sridhar 

P. E. Kumar 

E. Klomp 

F. Durst, B. E. Launder 
and B. Kjellstrom 

PRESIDENT'S NEW YEAR MESSAGE 

NOTICES 

TO THE MOON AND BEYOND 

REPORT ON EUROMECH 20: THE AERODYNAMICS OF LIFTING BODIES AT 
HIGH SUPERSONIC SPEEDS 

THE HISTORY OF METAL AIRCRAFT CONSTRUCTION 

THE AIMS AND METHODS OF OPERATIONAL RESEARCH ON WEAPONS 

MATHEMATICAL MODELLING TECHNIQUES IN GUIDED WEAPONS 

TECHNICAL NOTES 

Power Law for Turbulent Cylindrical Boundary Layers 

Some Notes on Helicopter Stability Under Constraint 

Note on an Aerodynamic Seal 

The Effect of Compressibility on the Shear-Stress Distribution in Turbulent 
Pipe Flow 

THE LIBRARY 

19 

31 

37 

46 

58 

THIS AGRICULTURAL AVIATION BUSINESS 65 

Editor: G. R. WRIXON. ARAeS. 
Secretary of the Society: A. M, BALLANTYNE, OBE, TD. BSc, 

PhD. CEng, HonFCASI. FAIAA. FRAeS. 
4 HAMILTON PLACE, LONDON. W1V0BQ. Tel:01-4993515. 

Advertisements Only: 
H. E. SOUTHON 
Magazine Advertising Ltd, 184 Fleet Street, London. EC4. 
Tel: 01-405 6279 & 01-405 3363. 

Reproduction of any of the papers published in this journal is None of the papers or paragraphs must be taken as 
not permitted without the written consent of the Editor. expressing the opinion of the Council unless otherwise stated. 

PRINTED BY THE LEWES PRESS WIGHTMAN & CO. LTD,, LEWES, SUSSEX. ENGLAND, AND PUBLISHED 
BY THE ROYAL AERONAUTICAL SOCIETY, 4 HAMILTON PLACE, LONDON, W1V OBQ, ENGLAND. 

https://doi.org/10.1017/S0001924000044493 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000044493


DIVISIONS AND BRANCHES OF 

THE ROYAL AERONAUTICAL SOCIETY 
Austra l i a Branches at: Canberra, Sydney, Melbourne and Adelaide. 
President: P. S. LANGFORD, FRAeS. Hon. Secretary: B. A. J . SCOLES, AFRAeS, 191 Royal Parade, Parkv i l le , Victor ia 3052 . 

R h o d e s i a Branches at: Bulawayo, Gwelo and Salisbury. 
Hon. President: Sir HUMPHREY GIBBS, KCMG, OBE. President: G. A. FORD AFRAeS. Hon. Secretary: Sqn. Ldr. D. Butler, P.O. Box 3759. 
Salisbury, Rhodesia. 

N e w Z e a l a n d Branches at: Auck land, Wel l ington, Palmerston North and Chr istchurch. 
President: T. T. N. COLERIDGE, FRAeS. Hon. Secretary: A. A. HOFFMAN, ARAeS, New Zealand National Airways Corpn, P.O. Box 96 , Wel l ing ton. 

S o u t h e r n A f r i c a Branches at: Johannesburg, Pretoria, Cape Western and Durban. 
President: Brigadier M. S. HUNT, AFRAeS. Hon. Secretary: Col. F. W. CARNELL, AFRAeS, 11 Staal Road, Valhal la, Pretoria Distr ict . 

Bedford 
President: Professor D. KEITH-LUCAS, 

FRAeS. 
Chairman: D. LEAN, FRAeS. 
Hon. Secretary: D. M. RICHARDS, AFRAeS, 

Dept. of Aircraf t Design, Cranfield Insti
tute of Technology, Cranfield, Bedford. 
Tel: Bedford 5 1 5 5 1 . 

Belfast 
President: P. F. FOREMAN. FRAeS. 
Chairman: C. D. HATTON, FRAeS. 
Hon. Secretary: T. E. MORRISON. AFRAeS. 

Dept. of Mechanical Engineering College 
of Technology, College Square East. 
Belfast BT1 6DJ . Tel: Belfast 27244 . 

Birmingham and Wolverhampton 
President: N. H. SHUTTLEWORTH, AFRAeS. 
Chairman: R. F. HOLDNALL. ARAeS. 
Hon. Secretary: T. J . H A M M O N D , H. M. 

Hobson Ltd., Fordhouses, Wolverhampton 
WV10 7EH. Tel: Fordhouses 2 3 8 1 . 

Boscombe Down 
President: Air Cdre. R. L. TOPP, AFC. 
Chairman: J . C. MORRALL, AFRAeS. 
Hon. Secretary: Sqn. Ldr. A. A. CLARK, 

AFRAeS, ETPS, A & AEE. Boscombe 
Down, Amesbury, Salisbury, Wi l t s . Tel: 
Amesbury 3 3 3 1 . 

Bristol 
President: D. ROWLEY, FRAeS. 
Chairman: N. H. W O O D , AFRAeS. 
Hon. Secretary: N. L. ANGELL, AFRAeS. 

Rolls-Royce Ltd, BED Quali ty Dept. 
Fi l ton. Br isto l . Tel: Bristol 6 9 3 8 7 1 . 

Brough 
President: J . WHITE, FRAeS. 
Chairman: E. WILKS, AFRAeS. 
Hon. Secretary: S. WRIGHTSON ARAeS, 

c / o Hawker Siddeley Aviat ion Ltd, 
Brough. HU15 1EQ. Tel: Brough 6 6 7 1 2 1 . 

Cambridge 
President: Professor W. A. MAIR, FRAeS. 
Chairman: N. A. J . HARRY, AFRAeS. 
Hon. Secretary: D. J . COLE. Marshal l of 

Cambridge (Engineering) Ltd, The Air
port, Cambridge. Tel: Cambridge 5 6 2 9 1 . 

Chester 
President: K. G. HANCOCK, FRAeS. 
Chairman: F. S. GLEW, AFRAeS. 
Hon. Secretary: V. W. CLARKSON, AFRAeS, 

Hawker Siddeley Aviat ion Ltd, Brough-
ton, Chester. Tel: Chester 24646 . 

Christchurch 
President: E. W. J . GRAY, FRAeS. 
Chairman: D. E. CAILES, AFRAeS. 
Hon. Secretary: A. L. RUCKLEY, AFRAeS. 

BAC Ltd, Design Office, Bournemouth 
(Hum) Airport , Chr istchurch, Hants. Tel: 
Northbourne 3 2 0 1 . 

Coventry 
President: R. W. F. FARTHING, FRAeS. 
Chairman: R. A. FIELD. AFRAeS. 
Hon. Secretary: J . KIRKLAND, AFRAeS. 

Dunlop Aviat ion Div is ion, Design Dept, 
Holbrook Lane, Foleshi l l , Coventry. Tel: 
Coventry 88733 . 

Cranwell 
President: Air Vice Marshal F. D. HUGHES, 

CBE, DSO. DFC, AFC. 
Chairman: W g . Cdr. B. DICKINSON. MBE, 

AFRAeS. 
Hon. Secretary: F. A. BRISTOW. AFRAeS. 

Dept of Engineering, RAF College. Cran
we l l . Sleaford. Lines. Tel: Cranwell 2 0 1 . 

Derby 
President: Sir DENNING PEARSON, 

HonFRAeS. 
Chairman: S. L. BRAGG. FRAeS. 
Hon. Secretary: J . R. COWNIE. AFRAeS, 

Rolls-Royce Ltd, Derby, DE2 8 B J . Tel: 
Derby 4 2 4 2 4 . 

Dublin 
President: Capt. J . C. KELLY-ROGERS, 

OBE, FRAeS. 
Chairman: A. J . WALLS. FRAeS. 
Hon. Secretary: Dr. K. J . HOLDEN, 

AFRAeS, Ir ish Hel icopters L td , 3a Clyde 
Road, Bal lsbridge, Dubl in . 

Glasgow 
President: Dr. A. W . BABISTER, AFRAeS. 
Chairman: J . SACHARIN, AFRAeS. 
Hon. Secretary: T. K. BLACK. 43 Partick-

Hi l l Road, Glasgow, W 1 . 

Gloucester and Cheltenham 
President: Sir GEORGE DOWTY, 

HonFRAeS. 
Chairman: R. J . HARMAN, AFRAeS. 
Hon. Secretary: R. W. WHITE. AFRAeS, 

c / o Smiths Industr ies Ltd, Bishops 
Cleeve, Cheltenham, Glos. Tel: Bishops 
Cleeve 3333. 

Halton 
President: Air Vice-Marshal R. E. W. 

HARLAND, FRAeS. 
Chairman: Gp. Capt. R. D. BATER, AFRAeS. 
Hon. Secretary: Fit. Lt. C. R. MILES. 

Off icers' Mess, RAF Hal ton, Bucks. Tel: 
Wendover 2 2 4 1 . 

Hatfield 
President: Sir HARRY BROADHURST. 
Chairman: C. F. BETHWAITE, FRAeS 
Hon. Secretary: G. B. EVANS, FRAeS. 

Drawing Office, Hawker Siddeley Avia
t ion Ltd. Hatf ie ld, Herts. Tel: Hatf ield 
62345 . 

Isle of Wight 
President: L. BODDINGTON, CEB, FRAeS. 
Chairman: D. J . HARDY, AFRAeS. 
Hon. Secretary: H. A. POOK, AFRAeS. 

Brit ish Hovercraft Corporat ion Ltd , East 
Cowes, Isle of Wight . Tel: Cowes 4 1 2 1 . 

London Airport 
President: C. ABELL, OBE, FRAeS. 
Chairman: A. S. HUGHES, ARAeS. 
Hon. Secretary: N. BROWN. ARAeS, Tech

nical Publ icat ions, Technical Block A, 
G.2, BOAC, PO Box 10, Hounslow. 
Middlesex. Tel: Skyport 5 5 1 1 . 

Loughborough 
President: Professor K. L. C. LEGG, FRAeS. 
Chairman: Dr. K. B. AYERS, FRAeS. 
Hon. Secretary: P. W. SHARMAN, AFRAeS, 

University of Technology, Dept. of 
Transport Technology, Loughborough, 
Leics. LE11 3TU . Tel: Loughborough 
6 3 1 7 1 . 

Luton and Stevenage 
President: G. R. JEFFERSON, OBE, 

FRAeS. 
Chairman: H. E. CURTIS. AFRAeS. 
Hon. Secretary: D. B. COLLINS, ARAeS, 

Rotax A i rcra f t Equipment Ltd, Specifica
t ion Dept., Luton Airpor t , Beds. Tel: 
Luton 3 1 4 4 1 . 

Manchester 
President: C. E. FIELDING. OBE, FRAeS. 
Chairman: G. A. WHITEHEAD. CBE. 

FRAeS. 
Hon. Secretary: J . A. E. WATERFALL. 137 

Walton Road, Sale, Cheshire. Tel: 
061 962 1695. 

Merthyr and Treforest 
President: G. W . MOORE. 
Chairman: E. R. CHAYTOR, AFRAeS. 
Hon. Secretary: Dr. G. 0 . FORESTER, 

AFRAeS, Chief of Research, Teddington 
Aircraf t Controls Ltd, Cefn Coed, Mer
thyr Tydf i l , South Wales. Tel: Merthyr 
Tydf i l 3 2 6 1 . 

Preston 
President: F. D. CROWE. FRAeS. 
Chairman: F. E. ROE, FRAeS. 
Hon. Secretary: L. A. WILLOTT, AFRAeS, 

BAC Ltd. Preston Div is ion, Warton Aero
drome. Preston, Lancashire. Tel: Freckle-
ton 5 3 1 . 

Prestwick 
President: R. Mc lNTYRE, FRAeS. 
Chairman: J . LOGAN, AFRAeS. 
Hon. Secretary: J . FISHER, Scottish 

Aviat ion Ltd, Design Office, Prestwick 
Airpor t , Ayrshi re. Tel: Prestwick 79888. 

Reading 
President: E. N. MOBBS. 
Chairman: J . T . APPLEBY, FRAeS. 
Hon. Secretary: K. 0 . SCOTT, AFRAeS, 

M.L. Aviat ion Co L td , Whi te Wal tham, 
Maidenhead, Berks. Tel: Li t t lewick 
Green 3 3 6 1 . 

Southampton 
President: A. N. CLIFTON. FRAeS. 
Chairman: D. C. EVANS. AFC. 
Hon. Secretary: P. W . FORTESCUE, 

AFRAeS, Dept. of Aeronautics and Astro
nautics. The Universi ty, Southampton, 
S 0 9 5NH. Tel: Southampton 5 6 3 3 1 . 

S o u t h e n d 
President: J . R. BATT, AFRAeS. 
Chairman: K. A. COLE, AFRAeS. 
Hon. Secretary: Mrs . M. SOLMAN, 6 Cedar 

Walk , Canewdon. Nr Rochford, Essex. 

Swindon 
President: W. GILLESPIE, AFRAeS. 
Chairman: G. M. MOSS, AFRAeS. 
Hon. Secretary: G. N. GINGELL, AFRAeS. 

Vickers L td , South Marston, Swindon. 
Wi l t s . Tel: Stratton St. Margaret 3 2 4 1 . 

Weybridge 
President: Sir GEORGE EDWARDS. CBE, 

FRS, HonFRAeS. 
Chairman: N. W . BOORER. FRAeS. 
Hon. Secretary: A. M. DOBSON, AFRAeS, 

BAC Ltd, Weybr idge Div is ion, Wey
br idge, Surrey. Tel: Weybr idge 45555 . 

Yeovil 
President: Dr. G. S. HISLOP, FRAeS. 
Chairman: Dr. J . P. JONES, FRAeS. 
Hon. Secretary: F. N. R. BALLAM, ARAeS, 

West iand Ai rcra f t L td , Yeovi l , Somerset. 
Tel: Yeovi l 5222 . 

JANUARY 197 

https://doi.org/10.1017/S0001924000044493 Published online by Cambridge University Press

https://doi.org/10.1017/S0001924000044493



