
AERONAUTICAL 
SOCIETY 

•j»i»;i;i-:itmj^rx»iii.'-.lJA.i£J«-U^*.'-;j •• i . ,-.tji :j..Jij> 

i'V 

https://doi.org/10.1017/S0368393100098928 Published online by Cambridge University Press

https://doi.org/10.1017/S0368393100098928


pr 

The Pacitor Fuel Contents Gauge, designed and produced by 
Simmonds Aerocessories Ltd., establishes new standards of accuracy 
and reliability in fuel measurement. It constitutes the first success­
ful application of the principle of electronics to this vital problem. 

Absolute reliability is ensured by the absence of moving 
parts, and exceptionally accurate fuel measurement by weight or 
volume can be obtained, regardless of fuel surging, aircraft attitude, 
or temperature variations. Heavy fuel reserves to safeguard against 
the inherent deficiencies of mechanical fuel gauges are no longer 
necessary. 

Pacitor Fuel Contents Gauges are fitted as standard equip­
ment on the world's latest types of aircraft. 
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In Empire Air Development 
FIRST Aerial Service in Eastern Australia 

Charleville to Cloncurry. Hence 
* Queensland and Northern Territory Aerial 
Services' Q.A.N.T.A.S 1922 

FIRST Aircraft to be manufactured in 
Australia under licence from overseas . . . 
a DH50A, built by Qantas at Longreach 1926 

FIRST Flying Doctor service established in 
Australia by Qantas at Cloncurry. . . . 1928 

FIRST Official experimental Airmail between 
Australia and Britain, in association with 
Imperial Airways 1931 

FIRST Four-engined Plane used in Australia 

by Qantas on Brisbane-Singapore 
service (a DH86) 1935 

FIRST Throi'-h Flying Boat service to 
Singapore by Qantas, and — in association 
with Imperial Airways — to London . . 1938 

FIRST Regular Crossing of the Indian Ocean 
. . . the world's longest air hop . . . by 
Qantas in association with B.O.A.C. with 
Catalinas 1943 

FIRST With B.O.A.C. and Tasman Empire 
Airways, to re-establish the British Air 
Route . . . to help maintain British Empire 
Air supremacy in the revolutionary develop­
ments in the Age of Flight 1946 

AUSTRALIA'S I N T E R N A T I O N A L AIRLINE 

Q f A „„„ BOM 
QANTAS EMPIRE AIRWAYS IN ASSOCIATION WITH BRITISH OVERSEAS AIRWAYS CORPORATION 
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VITAL LINES .̂ 77/7/̂ 77̂  
on the Bristol I / / ' / ' / ' / 7/' 

DUNLOP 
FLAMEPROOF HOSE ASSEMBLY 

The Dunlop Flameproof Hose Assemblies specified for 
the Theseus power unit are fully approved by the 
Air Registration Board. 

D U N L O P R U B B E R C o . L t d . , Aviation D i v i s i o n , C O V E N T R Y 
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FL I G H T (weekly) provides the most authentic 
information on world aeronautical affairs. It 

covers every aspect of development and progress in 
aircraft and power unit design and operation. 
AIRCRAFT PRODUCTION (monthly) is the journal of 
the aircraft manufacturing industry, specialising in 
tools and works production processes. 
The editorial staffs of each journal are experts in 
their own particular sphere, with unrivalled experi­
ence and resources. Both journals serve the interests 
of all concerned with the future progress of British 

aviation. Technical information is supplemented by 
brilliant functional drawings. Circulation is world­
wide. Annual subscriptions (Home and Overseas) 
FLIGHT £3 is . od., AIRCRAFT PRODUCTION £ I 14s. 6d. 

Published in conjunction with these journals, 
FLIGHT HANDBOOK (212 pages, 7/6 net) is essentially 
a manual for the student, whilst GAS TURBINES AND 
JET PROPULSION (272 pages, 12/6 net) by G. Geoffrey 
Smith, has been widely adopted as the standard text 
on the subject by Universities, Technical Institutions 
and Training Centres everywhere. 

DORSET HOUSE, STAMFORD STREET. LONDON. S.E.I. WATERLOO 3333 (50 LINES) 
P U B L I C A T I O N S 
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A I R W O R K Charter Di vision . 

L I M I T E D 

The Contract Charter Division-is yet another important section of the wor ld-wide organisation 

of A i rwo rk Limited. W i t h its home base at Blackbushe A i rpor t , Surrey, A i rwo rk employs 48 

aircraft; 66 seasoned pi lots; 30 other crew as well as a team of efficient air hostesses. Backed by the 

organisation's own Repair and Maintenance sections—an advantage few firms can claim—it is able 

to provide all-in, self-contained service unrivalled for smoothness and dependability of operation. 

Outcome of eighteen years' planned development, A i rwork Charter Division forges yet 

another link in a progressively developed chain of closely inter-related services designed 

to appeal especially to all interested in long-term charter work . 

T H E S E R V I C E S O F A I R W O R K 

Contract Charter 1 

Sale and Purchase of Aircra" 

Hire and Fly-Yourself Service 

f Flying Schools and Clubs 

A I R W O R K L I M I T E D - 15 C H E S T E R F I E L D S T R E E T - L O N D O N • W . I - T E L : G R O S V E N O R 4 8 4 " 

Also at: Catwick Airport, Horley, Surrey. Blackbushe Airport, Nr. Camberley, Surrey. Langley Aerodrome, Bucks. He 
Loughborough Aerodrome, Dishley, Leics. Perth Aerodrome, Perthshire. Renfrew Airport, Renfre 
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Total E.H.P.-1590. Diameter-28 inches. Weight-1095 lbs. 

N A P I E R & S O N L I M I T E D L O N D O N W • 3 
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with 

precision 

The story of the development of the GEE 
system of navigation and its vital contribution 
to the accuracy of aerial warfare is now a 
chapter in history, but its part in the future 
of flying will be of no less importance. 
It is with this knowledge that the 
Cossor Rada r Organisation which 
pioneered GEE is forging ahead with 
new and improved equipment. 

&iv*^ 

' & & • 

PIONEERED BY COSSOR 

T H E PULSE SYSTEM OF HYPERBOLIC NAVIGATION 

Enquiries should be addressed to COSSOR RADAR LTD., HIGHBURY. 
CG2 

LONDON, N.5 
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SIR ISAAC PITMAN & SONS LTD 
Parker Street, Kingsway, W.C.2 

T H E A E R O N A U T I C A L D I C T I O N A R Y 
By Thomas A. Dickinson. A valuable book of useful data by an 
American expert. 166. net. 

V A R I A B L E P I T C H P R O P E L L E R S 
By .1. A. Kyd. Gives detailed descriptions of British types and 
contains many sectional drawings. 6s. net. 

A I R C R A F T E N G I N E S O F T H E W O R L D , 1947 
liy Paul II. Wilkinson. A bigger and better edition than ever before. 
Completely up-to-date. 50s. net. 

METALLURGY: for Aircraft Engineers, Inspectors and 
Engineering Students 

Jiy B. A. Beaumont, A.F.K.Ae.S. Deals mainly with steels and light 
alloys used in aircraft construction. 25s. net. 

G E A R S 
By JI. E. Merritt, D.Sc, M.I.ilech.E., M.l.A.E. An exhaustive book 
dealing with all aspects of gear design and operation. Second 
edition. 30s. net. 

A I R C R A F T I N S P E C T I O N M E T H O D S 
By N. C. Bartholomew. A useful American book which aims to 
improve the average standard of aircraft inspection. 7s. 6d. net. 

A I R C R A F T D I E S E L S 
liy Paul H. Wilkinson. A valuable book based on a careful study 
of the latest diesel developments. 30s. net. 

A I R C R A F T E L E C T R I C A L E N G I N E E R I N G 
liy F. G. Spreadbury, A.M.Inst.B.E. Intended primarily for more 
advanced technicians in aircraft equipment. Second edition. 30s. net. 

A I R C R A F T M A T E R I A L S A N D P R O C E S S E S 
By George F. Titterton. Based on American experience, this is an 
essential book for all concerned with aircraft design, las. net. 

The 50-range Model 7 Universal 
AvoMeter, the pioneer of the 
comprehensive range of "Avo" 
precision instruments, is the world's 
most widely used combination 
electrical testing instrument. Fully 
descriptive pamphlet available from 
the Sole Proprietors ^Manufacturers 

The AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co. Ltd. 
Winder House, Douglas Street, London, S.W.1 Phone : Victoria 3404-9 

A\eadurwio 

Jncifrutnetdd 
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T H E A I R S P E E D A M B A S S A D O R — a p t l y 

named for its future role of carrying 
British air prestige across the continents 
of the world — uses Exide exclusively. 
A battery that couples lighter weight 
with greater capacity and better per­
formance with longer life, is the natural 
choice for modern aircraft. 

The following aircraft are fitted with EXIDE Batteries as initial 

equipment: 

AIRSPEED AMBASSADOR 
AIRSPEED C O N S U L 
A V R O T U D O R I 
A V R O T U D O R II 
BRISTOL FREIGHTER 
BRISTOL W A Y F A R E R 
C U N L I F F E - O W E N C O N C O R D I A 
H A N D L E Y PAGE H A L T O N 
H A N D L E Y PAGE HERMES 

V I C K E R S 

MILES AEROVAN 
MILES GEMINI 
MILES M A R A T H O N 
MILES MESSENGER 
PERCIVAL PRINCE 
PERCIVAL P R O C T O R 
S H O R T S A N D R 1 N G H A M ' v ' 
S H O R T SOLENT 
SHORT SEALAND 

VIKING 

THE C H L O R I D E E L E C T R I C A L S T O R A G E C O M P A N Y L I M I T E D , EXIDE W O R K S , C L I F T O N J U N C T I O N , N R . MANCHESTER 

43 PLACES & 3 BADEN POWELL 
MEMORIAL PRIZES GAINED IN R.AE.S. EXAMINATIONS 

by home-study students of The T.I.G.B. 
furnish satisfactory proof that The T.I.G.B. 
cours s are an authoritative means of equip­
ping men in the aeronautics industry with 
technological knowledge. 

You can start any time on a T.I.G.B. pro­
fessional course for the A.F.R.Ae.S., A.M.I. 
Mech.E., A.M.I.E.E. , or other institutional 
examination in which you are interested; but 
the best time is NOW, because Government 
and industry both require recognised techno­
logical attainment to be in the possession of 
those who aspire to higher posts. Write to­
day to The T.I .G.B. for " The Engineer's 
Guide to Success," giving particulars of your 
technological and qualification requirements. 

The Professional Engineering 
and Aeronautics Tutors 

THE TECHNOLOGICAL INSTITUTE 

OF GREAT BRITAIN 
39 Temple Bar House, London, EC4 
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T H E J O U R N A L O F 

T H E R O Y A L A E R O N A U T I C A L S O C I E T Y 

With which is incorporated The Institution of Aeronautical Engineers 

CONTENTS DECEMBER 1947 

PRESSURISATION AND CABIN AIR CONTROL 
By W. M. Widgery, F.RAe.S. : : : : 949-980 

MAINTENANCE DIFFICULTIES IN THE FIELD 
By M. J. Kemper, M.B.E., A.R.Ae.S. : : 981—991 

CORRESPONDENCE : : : : : : : : 992 

REVIEWS : : : : : : : : : : 993 

The Journal is published monthly at the Offices of the Society, 4 Hamilton Place, Piccadilly, London, VV1. 

None of the papers or paragraphs must be taken as expressing the opinion of the Council of The Royal 

Aeronautical Society unless such is definitely stated to be the case. Subscriptions per annum, £4 13 0-

including postage; Single Numbers 7/6 or 7/9 post free. All communications for publication or 

Advertisements in the Journal, or on general matters affecting the Society should be addressed to—The 

Secretary, J. Laurence Pritchard, 4 Hamilton Place, Wl. The Society's Bankers are Messrs. Coutts & Co. 

Telephone: Grosvenor 3515 (5 lines) Telegraphic Address: Didaskalos, Audley, London. 

xv 
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FAMOUS MAKERS WHO SPECIFY YOKES FILTERS 

Safety is a primary characteristic of the "Bristol" Type 170 . . . and 
the VOKES filters with which its 'Hercules' engines are equipped 
make no small contribution to this end. Indeed, with Bristol 'Hercules' 
or 'Centaurus' engines powering the majority of civil aircraft in current 
production, the influence of VOKES efficiency and progressive design 
spreads throughout the industry. 
Maximum efficiency and low pressure drop, together with compactness 
and ease of maintenance, are unique features of VOKES filters. Naturally 
therefore they are ever more widely specified for engine air intake, 
cabin ventilation and pressurisation, engine lubrication, hydraulic and 
fuel systems, etc., where the removal of destructive foreign matter is 
of paramount importance. VOKES achieve the highest filtration 
efficiency rating by removing all impurities which can do harm 
or damage. Filtration by 
insurance against wear and 
field of commercial and 
of the various types, for 
filtration, will readily be 

VOKES means inexpensive 
•j breakdown over the entire 

J> industrial activity. Details 
air intake, oil or fuel 
supplied. 

SYMBOL OF PROTECTION FOR MAN & MACHINE 

Voices Air Intake Filters are fitted to each 
of the engine air intakes on the Bristol 
Type 170, and prevent the ingress of all 
dust particles likely to cause engine wear. 
Vokes Filters, due to the patented con­
struction, provide a large filtering surface 
in a very small space. 

YOKES 
cm iCLenttkic kiiiAatum lixmee/u 

VOKES LTD ' GUILDFORD SURREY also at Paris Brussels 
New York Sye/nev Toronto lohannesburg Bombay 
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BRANCHES OF THE ROYAL AERONAUTICAL SOCIETY 
AND THEIR SECRETARIES 

BELFAST BRANCH 
Secretary: J. C. CORLETT, 
c/o Short & Harland Ltd., 
Queen's Island, Belfast. 

BIRMINGHAM BRANCH 
Secretary: C. P. HOMES, A.R. Ae.S., 
81 Peplins Way, 
Kings Norton, Birmingham 30. 

BRISTOL BRANCH 
Secretary : B. P. LAIGHT, 
Bristol Aeroplane Co., A.D.D.O., 
Filton House, Bristol. 

BROUGH BRANCH 
Secretary: F. A. WILKINSON, A.F.R.Ae.S., 
Blackburn Aircraft Ltd., 
Brough, E. Yorks. 

COVENTRY BRANCH 
Secretary: R. H. WILLIAMS, 
Design Dept., 
Sir W. G. Armstrong-Whitworth Aircraft Ltd., 
Baginton, Coventry. 

DERBY BRANCH 
Secretary: J. L. BATCHELOR, A.R.Ae.S., 
154 Littleover Lane, Derby. 

GLASGOW BRANCH 
Secretary: A. W. FRASER, A.R.Ae.S., 
39 West Crescent, 
Muirhead, Troon, Ayrshire. 

GLOUCESTER & CHELTENHAM BRANCH 
Secretary: J. F. Cuss, A.F.R.Ae.S., 
c/o Gloster Aircraft Co. Ltd., 
Witcombe, Glos. 

HATFIELD BRANCH 
Secretary: E. J. MANN, A.R.Ae.S., 
de Havilland Aircraft Ltd., 
Hatfield, Herts. 

ISLE OF WIGHT BRANCH 
Secretary: M. J. BRENNAN, A.F.R.Ae.S., 
Design Office, Saunders-Roe Ltd., 
Osborne, E. Cowes. 

LEICESTER BRANCH 
Secretary: R. HOLL, 
National Gas Turbine Establishment, 
Whetstone, Leics. 

LUTON BRANCH 
Secretary: S. A. CLARK, A.F.R.Ae.S., 
c /o D. Napier & Son Ltd., 
Luton, Beds. 

MANCHESTER BRANCH 
Secretary: J. A. E. WATERFALL, 
56 Manor Avenue, 
Ashton-on-Mersey, Ches. 

MEDWAY BRANCH 
Secretary: G. F. WEBB, A.F.R.Ae.S., 
92 Charlton Road, 
Shepperton, Middx. 

PORTSMOUTH BRANCH 
Secretary: E. M. BELLAMY, 
Airspeed Ltd., 
The Airport, Portsmouth. 

PRESTON BRANCH 
Secretary: D. M. SMITH, A.F.R.Ae.S., 
English Electric Co. Ltd., 
Aircraft Division, 
Corporation Street, Preston. 

READING BRANCH 
Secretary: B. BUCK, A.F.R.Ae.S., 
" Newlands," Western Avenue, 
Woodley, Reading. 

SOUTHAMPTON BRANCH 
Secretary: T. TANNER, A.F.R.Ae.S., 
University College, 
Southampton. 

WEYBRIDGE BRANCH 
Secretary: C. W. HAYES, A.F.R.Ae.S., 
21 Medina Avenue, 
Esher, Surrey. 

YEOVIL BRANCH 
Secretary: L. A. LANSDOWN, A.F.R.Ae.S., 
Westland Aircraft Ltd., 
Yeovil, Som. 

AUSTRALIAN BRANCH 
Secretary: W. ISBISTER, A.F.R.Ae.S., 
Science House, 
Gloucester & Essex Street, 
Sydney, N.S.W. 

CANADA BRANCH 
Montreal 

Engineering Institute of Canada, 
2050, Mansfield Street, 
Montreal. 

Ottawa 
Secretary: M. S. KUHRING, A.R.Ae.S., 
National Research Council, 
Aeronautical Laboratory, 
Ottawa. 

NEW ZEALAND BRANCH 
Secretary: T. T. N. COLERIDGE, A.F.R.Ae.S., 
c /o The Shell Co. of N.Z. Ltd., 
P.O. Box 1663, 
Wellington, New Zealand. 

SOUTH AFRICA BRANCH 
Secretary: MAJOR E. MALLINSON, A.F.R.Ae.S., 
P.O. Box 43, Lyttelton, 
Pretoria District, Transvaal. 
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T H E R O Y A L A E R O N A U T I C A L S O C I E T Y 

The Council have set aside an annual sum of £250 for the award of premiums for papers 
published in the JOURNAL. Both members and non-members are invited to contribute 
original papers on their own special subjects. 

The following notes on the preparation of papers for the JOURNAL are given to assist 
contributors: — 

COPYRIGHT 
The copyright of every paper printed in the JOURNAL shall be the property of Aerial 

Science Limited. If the author makes use of copyright material in his paper or information 
obtained by reason of his employment or otherwise, he must state clearly in his covering 
letter, or in the paper, that consent has been given for the use of such material. 

MANUSCRIPTS 
Papers must be in English, in the third person, and typed on one side of the paper 

only, with double spacing and wide margins. When submitted they must be in their final 
form for publication. Only typographical errors may be corrected in proofs. Titles of 
papers should be brief. 

Where practicable, a summary of not more than 250 words should be given at the 
beginning of the paper, giving its scope and conclusions. 

All references should be numbered in the text where they occur, and the complete list of 
references given at the end of the manuscript. These references will be published at the 
end of the text. Footnotes should be numbered consecutively. Tables should be kept as 
concise as possible. 

ILLUSTRATIONS 
Illustrations must be drawn so that they will reduce to column or two-column width, 

that is to 2f or 5+ inches. Full page illustrations must reduce to 5^ inches by 8 inches. 
All drawings must be in black ink on white paper or tracing cloth. 

Lettering and figures on drawings must be in pencil only. Drawings should be posted 
flat or rolled. 

Photographs should not be less than half plate in size and must be clear black and 
white glossy prints. 

Every drawing and photograph should have on the back its figure number and title. 

MATHEMATICS 
Only very simple symbols and formulas should be typewritten. All others should be 

written carefully by hand in ink. Ample space for marking should be allowed above and 
below all equations. Greek letters used in formulas should be designated by name in the 
margin. 

The difference between capital and lower-case letters should be clearly shown; care 
should be taken to avoid confusion between zero (0) and the letter o, between the numeral 
one (1) and the letter 1, between alpha and a, kappa and k, mu and u, nu and v, eta and n. 

AH subscripts and exponents should be clearly marked, and dots, bars, and so on, 
over letters should be avoided as far as possible. 

Square roots of complicated expressions should be written with the exponent J rather 
than with the sign V. 

Complicated exponents and subscripts should be avoided. Any complicated expression 
that recurs frequently should be represented by a special symbol. 

Unless an abbreviation is one recognised as standard practice, both in this and other 
English-speaking countries, for example, b.h.p. for brake horse power, the meaning should 
be given in full on its first use. 

xviii 
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THE ROYAL AERONAUTICAL SOCIETY 

A meeting of the Society was held at the Institution of Civil Engineers, Great George 
Street, Westminster, London, S.W.I, on Thursday, 9th October, 1947, at which a number 
of the Society's medals were awarded and the new President was inducted before the 738th 
lecture by Mr. W. M. Widgery was read before the Society. 

Sir Frederick Handley Page, C.B.E. (Retiring President), occupied the Chair during the 
early part of the proceedings. 

Awards 

The President said that it was a pleasing duty, on the last occasion on which he would 
preside over the deliberations of the Society before resigning office, to hand to the recipients 
their respective Medals and Prizes. 

The Silver Medal of the Society, awarded for some advance in aeronautical design, was 
presented to Mr. W. G. Carter, C.B.E., F.R.Ae.S., Chief Designer, Gloster Aircraft Co. Ltd., 
for his work on the development and design of jet-propelled aircraft. 

The Simms Gold Medal, awarded annually for the best paper read in any year before 
the Society on any science allied to aeronautics, was presented to Professor Leslie Aitchison, 
D.Met., B.Sc, F.R.I.C, M.I.A.E., F.R.Ae.S., Professor of Industrial Metallurgy at the 
University of Birmingham, for his paper on "Aeronautics and the Metallurgist." 

The George Taylor (of Australia) Gold Medal, awarded for the most valuable paper 
submitted or read during the previous session, was presented to Professor A. R. Collar, M.A., 
D.Sc., F.R.Ae.S., Professor of Aeronautical Engineering at the University of Bristol, for 
his paper, "Aeroelastic Problems at High Speed." 

The Wakefield Gold Medal, awarded to the designer of any invention or apparatus 
tending towards safety in flying, and open to members or non-members, was awarded to 
Mr. Edwin Link, the inventor of the Link Trainer. 

Mr. Link was unable to be present, and the Medal was formally presented by the 
President to Mr. L. Satterthwaite, Civil Air Attache at the American Embassy. The 
presentation to Mr. Link will be made in New York later in the year. 

Sir Frederick Handley Page, in presenting the Medal, said it was nice that, so soon after 
the successful Anglo-American Aeronautical Conference held in London, the Society was 
able to make an award to one of the aeronautical brethren across the seas. 

947 
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THE ROYAL A E R O N A U T I C A L SOCIETY 

The R.38 Memorial Prize, offered annually for the best paper received by the Society 

on some subject of a technical nature in the science of aeronautics (preference being given 

to papers relating to airships), was awarded to Mr. J. K. Hardy, of the Royal Aircraft 

Establishment, for his paper on "The Protection of Aircraft Against Ice." 

The Edward Busk Memorial Prize, offered annually for the best paper received by the 

Society on some subject of a technical nature in connection with aeroplanes (including sea­

planes), was awarded to Mr. J. Smith, C.B.E., F.R.Ae.S., Chief Designer of Vickers-

Armstrongs, Ltd., for his paper on "The Evolution of the Spitfire." 

Induction of the New President 

Sir Frederick Handley Page then formally invested his successor, Dr. H. Roxbee Cox, 

with the Presidential badge of office, invited him to occupy the Chair, and wished him every 

success in his conduct of the affairs of the Society. 

Dr. H. Roxbee Cox, on assuming the Chair, paid tribute to Sir Frederick, and referred 

to the gift to the Society of the new Presidential badge. The Society was the oldest aero­

nautical society in the world, 82 years old, but it had not developed many picturesque 

ceremonies or traditions. That fact had been perceived by Sir Frederick and, with his usual 

good taste and munificence, he had seen to it that later on the members of the Society would 

be able to look back and appreciate that they had a tradition, and a very pleasant one, to 

follow, a tradition whereby the cares of office were handed over in a symbolical, as well as 

in other, ways. 

They would all regret that the occasion was the last on which Sir Frederick Handley 

Page would occupy the Chair as President. The Members of Council had deeply appreciated 

for a long time the way in which he had guided the Society's affairs and the help and 

direction he had always given. All who attended the meetings of the Society recognised also 

the excellent way in which he had conducted the business of the meetings, always with a 

touch of humour which had been appreciated almost as much as the technical discussions. 

He invited the meeting to express the thanks of the Society for all that Sir Frederick 

had done. The vote of thanks was carried with enthusiasm. 

Dr. Roxbee Cox then introduced Mr. Widgery, who presented his paper. 
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