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DANISH CHAIN
PROJECTED TO BE BUILT
SCOTTISH 1947
CHAIN

This map shows the three Decca
Navigator Chains of stations. Each
covers an area with g radius of
300 miles. The intersecting circles
show the wide operational area.

ENGLISH CHAIN NOW
OPERATIONAL ,7g

Dececa Navigator covesg:
in Western Europe to be ¢ 0. 000 square miles

Within twelve months the service area of the Decca Navigator system in Western
Europe will be 750,000 square miles. The English Chain of Decca transmitters,
situated in the Home Counties, has been in continuous operation for many months.
Extensive and closely observed practical trials utilising its transmissions have
resulted in the system receiving the approval of the Ministry of Transport.
Following the approval of the Danish Government, a Decca Chain of transmitters
will be erected in their country, and a further Chain is projected for Scotland.
Lane Identification, solved in a simple but efficient manner, and typical of the
ingenuity of the whole of the Decca system, has recently been demonstrated to
the satisfaction of Ministry representatives and other technical and marine
authorities, and will shortly be available to users of the Decca system.

Planning for the future by exploring new sites for additional chains of transmitters

in countries quick to grasp the value of this new science of navigation, and closely
studying the day by day results obtained from the 200 Decca Navigators already

A typical layout of . .. . A L
Decca Decometers including  in use, Decca invite all who are interested in the system for Navigation or Survey
the new Lane Identification

differential meter.

purposes to write for our series of handbooks, recently revised.

The Decca Navigator Company, Limited
1-3 Brixton Road, London, S.W.9 telephone: Reliance 3311 cables: Decnav, London
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FLIGHT (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 ingustry, 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

. DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. WATERLOO 3333 (50 LINES)

aviation. Technical information is supplemented by
brilliant functional drawings. Circulation is world-
wide. Annual subscriptions (Home and Overseas)
FLIGHT £3 Is. od., AIRCRAFT PRODUCTION £1 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.

ASSOCIATED

ILIFFE

PUBLICATIONS
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The role of the

"HAWKER SIDDELEY ., .

m world aviation

The idea behind the Hawker Siddeley Group
is to make available to each member-company a
variety and scope of technical experience and
resources far beyond the practicable horizon of any
company as an individual. Each member-company
\ manages its own affairs entirely; yet together they form
\ a co-operating team—known as the Hawker-Siddeley
Aircraft Co., Ltd.—that gives each, in world markets,
the strength of the whole, and is, as a pool of aviation
technique and resources, unrivalled in the world.
Members of ‘The Group’ are listed here.

A. V. ROE & CO. LTD.
HAWKER AIRCRAFT LTD.
SIR W .G. ARMSTRONG WHITWORTH AIRCRAFT LTI

GLOSTER AIRCRAF¥T CO.LTD. ‘\\\ Slﬂﬂ

£
ARMSTRONG SIDDELEY MOTORS LTD. ~ "/ﬁ '{(‘
=V Y-
AIR SERVICE TRAINING LTD. D ——— ‘L/
‘ Wt -Y, . <«
A. W. HAWKSLEY, LTD . é‘// %\

— . . S 4 ) E R S
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Can you speak with authority on the application of magnesium alloys to your
firm’s products—whether their use could save weight, increase sales, step up production as

they are doing in so many widely different industries today ?

The ** know-how '’ of magnesium is fully explained in publications issued by

the pioneers in these alloys. Write for details on your business notepaper to the

METALS DEPARTMENT F. A. Hughes & Co. Ltd. Abbey House, London N.W.I

‘“Technology of Magnesium and Its Alloys”’. 512 pages,

size Royal 8vo, illustrated with 524 photographs and diagrams.

Price 30/- plus 7d. postage. (Prospectus available on request.)

‘““Metallography of Magnesium and Its Alloys”’. 118 pages,
size Royal 8vo, with 225 photographic illustrations.  Price 15/-

plus 6d. postage. (Prospectus available on request.)

Other publications available, without charge, cover properties,

casting design, manipulation etc.

BLERTRON
MAGNESIUM ALLOYS
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Your airport equipment must give safe,
efficient and trouble-free service. @~ We can
supply and install a wide range of electrical
appliances including : signal, control and
radio frequency cables, runway lighting
equipment and radio masts and towers, all
expressly designed to satisfy operators’ needs

BRITISH INSULATED CALLENDER’S CABLES LIMITED
NORFOLK HOUSE, NORFOLK STREET, LONDON W.C.2
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The Pulse System of
Hyperbolic Navigation

DAY AND NIGHT RANGE of
300 miles at 5,000 feet and 150
miles at 2,100 feet.

ACCURACY of 100 yards or 1%
of Range whichever is the greater.
OPERATION TIME of 10 seconds
per fix.

IMMEDIATELY operative within
service range of any chain of
GEE ground stations.

UNAFFECTED by static inter-
ference.

CONTINUITY unaffected by
service interruptions.

NOTSUSCEPTIBLE to jamming.
NO AMBIGUITIES.

GEE airborne and ground

and FIRST PRODPUCED by
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Extract from an address made by Mr. 1. A.
Macauley, Chairman of A. C. Cossor Ltd., on
[4th August, 1946, at the company's 8th
Zeneral Meeting.

equipment developed, engineered [a 55 an

FIRST IN THE WORLD WITH RADAR RECEIVERS

S
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Pacntor Electromc Fuel Contents Gauges haVe been

installed by American Airlines on their fleet of ﬁfty Douglas
C54 Transports, necessitating the removal of the existing
fuel gauges. Pacitor has also been specified on the new
Douglas D.C.6. :

The adoption of the world’s most advanced fuel measuring

system by leading American designers, is a striking tribute to

the skill of Simmonds technicians in Great Britain.

POUNDS

aCI ﬂr FUEL CONENTS G0

THE WORLD'S MOST ADVANCED FUEL MEASURING SYSTEM

SIMMONDS - AEROCESSORI'ES td-MIltT ED
ix
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CAPE TOWN
RECORD FLIGHT

in 21 hrs. 3| mins.

by

R.A.F. MOSQUITO

(Sq. Ld. H. B. Martin, D.S.0., D.F.C.)
using

PLUGS

in its

Rolls-Royce Merlin Engines

Lodge Plugs used were Type RS5-7R

Lodge Plugs Ltd,, Rugby

xi
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NAPIER

SABRE

D-NAPIER & SON LTD. LONDON. W. 3

Xii
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SINGLE

Dowty Fuel Pumps deliver 600 to 1,320
Imperial gallons per hour at 3,500 r.p.m.
and 1,000 Ibs. per square inch pressure

CHELTENHAM,

DOWTY EQUIPMENT LIMITED,

xiii
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‘Look, Mum !
’'m a Speedbird’ —~

Not many parts of the world today where the Speedbird is rara avis !
B.0.A.C. is already operating over 200 Speedbirds between Canada - U.S.A - Middle East
South, East and West Africa - India - the Far East - Australia and New Zealand.

OA [ IT'"SASMALLWORLDBY SPEEDBIRD

BRITISH OVERSEAS AIRWAYS CORPORATION IN ASSOCIATION WITH Q.E.A., S.A.A., T.EA

xiv
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THOS FIRTH ¢ JOHN BROWN LTD SHEFFIELD
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AUSTRALIA’S

INTERNATIONAL
AIRLINE

The BIG name in Australian Aviation. Partner, with B.O.A.C.,

in the maintenance of British Air supremacy, Qantas operates
modern air passenger and freight services from Karachi and
Singapore to Sydney, on the England - Australia Air route —
and from Sydney to New Guinea—and Brisbane to Darwin.

Qantas helps to make Australia a neighbour to the world.
in association with B. 0 . A . [
BRITISH OVERSEAS AIRWAYS CORPORATION

xvi
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SPERRY

GYROSYN
COMPASS

S

The Sperry Gyrosyn Compass is an entirely new departure
in North-indicating instruments. Its monitoring element is a
“flux valve'" which is so small and light that it can be located
well away from all installations which distort the magnetic
field, ensuring an accurate indication of Magnetic North
under all conditions,

® No Magnetic needle. ® No drift

® No northerly-turning errors.

® Self-synchronous and non- ® Weighs only 18 Ib. complete \
ambiguous. with cable harness.
Manufactured by \

Operates up to six repeaters.

THE SPERRY GYROSCOPE CO., LTD.

GREAT WEST ROAD, BRENTFORD, MIDDLESEX

Telephone : Ealing 6771 (10 lines) Grams : Sperigyco, Phone, London

\\\\\\\\\\\\\\\\\
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43 PLACES & 3 BADEN POWELL

MEMORIAL PRIZES CAINED IN R.AeS. EXAMINATIONS

by home-study students of The T.I.G.B.
furnish satisfactory proof that The T.1.G.B.
courses 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., AM.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

THE AIRSPEED AMBASSADOR — 1ptly The following aircraft are fitted with EXIDE Batteries as initial

R equipment :
named for its future role of carrying
) AIRSPEED AMBASSADOR MILES AEROVAN
British air prestige across the continents AIRSPEED CONSUIL MILES GEMINI
of the world — uses Exide exclusively. | AVRO TUDOR I MILES MARATHON
) . AVRO TUDOR 11 MILES MESSENGER
A battery that couples lighter weight BRISTOL FREIGHTER PERCIVAL PRINCE
with greater capacity and better per- BRISTOL WAYFARER PERCIVAL PROCTOR .
§ L CUNLIFFEFOWEN CONCORDIA SHORT SANDRINGHAM ‘V
formance with longer life, is the natural HANDLEY PAGE HALTON SHORT SOLENT
choice for modern aircraft. | HANDLEY PAGE HERMES SHORT SEALAND

|
| VICKERS VIKING
|

AQB

s i

" L AIRCRAFT BATTERIE!

THE CHLORIDE ELECTRICAL STORAGE COMFPANY LIMITED, EXIDE WORKS, CLIFTON JUNCTION, NR, MAN( HESTER

xviii
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Any third form fag knows that not much of Switzerland is on the level. The Swiss

know it too. Perhaps that is why the Swiss are so keen on overcoming the power of g (short
for gravity) that they have developed their light alloy industry to such an advanced

stage. We in this country could save ourselves much wasted energy and expense if we, too,
overcame & by a greater use of the light alloys that H.D.A. produce. We have

the alloys, we know how to use them —all that is needed is more manufacturers to . . .

...make light work of with DUTY

ALLOYS

INGOTS, BILLETS, FORGINGS AND CASTINGS IN ‘HIDUMINIUM’ ALUMINIUM ALLOYS
. (Regd. trade mark)

HIGH DUTY ALLOYS LIMITED, SLOUGH, BUCKS,

xix
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AS HENSON, whose 25-h.p. steam-propelled aeroplane
of 1843 is illustrated above, ranked among those who
pioneered aviation, so the makers of Dagenite batterics
pioneered the construction of AIRCRAFT ACCUMULATORS.
To-day, because they embody the
results of a rich experience, Dagenite
batteries are an essential of the most

modern aircraft.

Other types for the aircraft itself and for ground starting are supplied.

DAGENITE

AIRCRAFT BATTERIES

PETO AND RADFORD, 50, GROSVENOR GARDENS, LONDON, S.W

PRID/4S
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AIRCRAFT COURIERS

We are on the threshold of a new era in the
transportation of man and merchandise. No
form of surface transport can compete for swift-
ness with the freigcht or passenger aircraft.
Commercial and private operators and owners
should avail themselves of the unique experience of

Airwork Limited, with its world-wide connections.

THE SERVICES OF AIRWORK LTD:

Air Transport Contracting.

Servicing and maintenance of aircraft.
Overhaul and modification of aircraft,
Sale and purchase of aircraft.

Operation and management of flying schools and clubs.

Hire and fly-yourself service.

W
AIRWORK

iMlTEO

IF YOU HAVE AN AIR TRANSPORT PROBLEM CONSULT:
AIRWORK LIMITED, 15, CHESTERFIELD STREET, LONDON,

xxii
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THE JOURNAL OF
THE ROYAL AERONAUTICAL SOCIETY

With which is incorporated The Institution of Aeronautical Engineers

CONTENTS | JUNE 1947

35th WILBUR WRIGHT MEMORIAL LECTURE—
THE DEVELOPMENT OF ALL-WING AIRCRAFT

"By John K. Northrop i N 11 481510

A REVIEW OF PRODUCTION PROBLEMS IN
RELATION TO AIRCRAFT DESIGN

By C. E. Fielding, O.B.E., A.F.R.Ae.S., M.I.P.E. 511—533

THE THEORY OF LIMIT DESIGN APPLIED
TO MAGNESIUM ALLOY AND ALUMINIUM
ALLOY STRUCTURES

By Filadelfo Panlilio 1 | 1 1 534—571
CORRESPONDENCE :: e T e 572
REVIEWS D i i Dl 1 573—574

The Journal is published monthly at the Offices of the Society, 4 Hamilton Place, Piccadilly, London, W1.
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, W1. The Society’s Bankers are Messrs. Coutts & Co.

Telephone: Grosvenor 3515 (5 lines) Telegraphic Address: Didaskolas, Audley, London.
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THE ROYAL AERONAUTICAL SOCIETY

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

Tustrations must be drawn so that they will reduce to column or two-column width,
that is to 2§ 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 small letters should be clearly shown; care should
be taken to avoid confusion between zero (0) and the capital 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.

All 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 1 rather
than with the sign /.

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.
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