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Problems of Interplanetary Navigation and Atmospheric Re-Entry 

Some Problems of Polar Missile Control 

Solid Propellant Rocket Motors 

The Training of Guided Missiles Engineers 

The Agena Satellite and Discoverer Programme 

A Comparison of the Control Problems of Missiles and Manned Aircraft ... 

Packaged Liquid Rocket Motors 

Recoverable Air-Breathing Boosters for Space Vehicles 

The Economics of Astronautics 

Bloodhound Missiles Evaluation 

The Design and Development of the Thiokol XLR 99 Rocket Engine for the X-15 
Aircraft 

The Development of Thunderbird 

Development of Guided, Tactical Missiles in France 

The Development of Blue Steel 

Technical History of the Mercury Programme—A Discussion 

RAE Guided Weapon Test Vehicles in the 1950s 

Design of Spacecraft for Experiments In the ESRO Scientific Programme ... 

The UK Polaris Project 

Symposium—Trials Data and their Handling 

Symposium on Management 

Aerospace Research and Its Relation to Universities, Industry and the Establish 
ments 

Some Technical and Management Considerations in European Space Programmes 

Symposium—A Progress Report of the ESRO II Programme 

Functional Requirements for Research/Work Submersibles 

Simulation and Control of Guided Weapons 

ELDO 

Commercial Applications of Satellites for Europe 

The Air-to-Air Missile Matra 530 

Vigilant: A Portable Anti-Tank Weapon for Infantry Use 

The Evolution of Guided Weapons 

Management Techniques of Guided Weapon Development 

The Evolution of the US Tactical Missile Programme ... 

Space Satellite and Launch Vehicle Technology 

Operational Research in the Guided Weapons Field ... 
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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. 

""^ssaf^ 

Guaranteed clean. 

SHia. l . -MIX AND I M \ I I P . 
Operators in the U.K. 
of the Shell ami 
the H I ' Aviation Scrviee-n 
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UNIVERSITY OF SOUTHAMPTON 

Residential Course 

on 

ROTORCRAFT 
21-25 June 1971 

FEE: (includes tuition, accommodation and 
helicopter flight) £50 

Details and application forms from: 
The Administrative Officer 
Department of Extra Mural Studies 
The University 
Southampton, S09 5NH 
Telephone: Southampton 56331, Ext. 575 

KINGSTON POLYTECHNIC 

SCHOOL OF MECHANICAL AERONAUTICAL 
& PRODUCTION ENGINEERING 

Applications are invited for the following posts:— 

PRINCIPAL LECTURER In THERMOFLUIDS/ 
AERODYNAMICS 

LECTURER II ill PRODUCTION/DYNAMICS/DESIGN 

Salary: Principal Lecturer £2802-£3142 (bar)-£3567 
Lecturer U E1947-E2537 
London allowance £85. 

Details and application forms from Appointments Officer, 
Kingston Polytechnic, Penrhyn Road, Kingston upon 

Thames. 01-546 1127. 

HINDUSTAN AERONAUTICS LTD. 
BANGALORE (INDIA) 

Hindustan Aeronautics Ltd., Bangalore, require the 
services of Scientists, Engineers and Technicians who 
are Indian Nationals and have qualifications and 
experience in various aspects of design and develop­
ment of Rotary/Fixed Wing Aircraft for appointment 
in various capacities at suitable levels. Further details 
in this connection may be obtained from the Embassy/ 
High Commission of India, (Air Adviser) or directly 
from Hindustan Aeronautics Ltd. (Bangalore Division), 
Bangalore (INDIA). 

Applicants are requested to include full bio data (in 
duplicate). 

CARPETS 
for aircraft, passenger reception, airline offices, flying 

clubs, etc. 

All leading makes of Branded Carpets 
WILTONS • AXMINSTERS -TUFTED • ORIENTALS 

at Highly Competitive contract prices 
Expert fitting service and free delivery throughout UK 

Over £200,000 stocks in our London showrooms 
Private individuals in the aircraft industry may purchase 

from us at up to 30% DISCOUNT 

DODSON BULL CARPET CO. LTD. 
Hlease wi.te to Dept. R.A S LONDON: 5 & 6, Old Bailey, EC4 7JD. 
Tel : 01-248 7971. BIRMINGHAM: 164, Edmund St., B3 2HB. Tel : 
(021)236 5862. BOURNEMOUTH: 268, Old Christchurch Rd. , 
BH1 1PH Tel: 21248. BRISTOL: 2-3, Royal London House, Queen 
Charlotte St., BS1 4EX. Tel : 28S57. LEEDS: 12, Great George St., 
LS1 3DW. Tel : 41451. MANCHESTER: 55-61, Lever St., M1 1DE. 
Tel : (061)236 3687/8/9. NEWCASTLE-upon-TYNE: 90-92, Pilgrim 
St., NE1 6SG. Tel : 21428/20321. WESTCLIFF-on-SEA: 495, London 
Rd., SS0 9LG. Tel: Southend 46569. 

Open: 9.00-5.30 Mon-Fri. Sat. 9.00-12.00 (Manchester 9.00-4.00) 

Q U E E N M A R Y COLLEGE 

(University or London) 

D E P A R T M E N T OF 

A E R O N A U T I C A L ENGINEERING 

Applications are invited for a Lectureship in the Depart­
ment o' Aeronautical Engineering, tenable from October 
1971. Candidates with interests in the field of aero-
elasticity preferred. Salary within scale E1491-E3417 
p.a. (efficiency bar £2454) plus £100 London Allow­
ance. F.S.S.U. participation. 

Application forms and further particulars obtainable 
from the Registrar, Queen Mary College, Mile End 
Road, London E.1, to be returned by 19th April 1971. 

CAD 
Instruction and Appreciation Course in Computer-Alded 
Design and On-Line Computing at St. Enoch Hotel, 
Glasgow, 29 March-2 April 1971, as outlined in the 
February issue of this Journal, has, due to the postal 
strike, been postponed until 10-14 May 1971. Further 
particulars can be obtained from: 

Dr. R. F. McLEAN (041-552 4400 Ext 2328) 
DYNAMICS AND CONTROL DEPARTMENT 
MECHANICAL ENGINEERING GROUP 
UNIVERSITY OF STRATHCLYDE 
MONTROSE STREET 
GLASGOW C1 
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The Aeronautical Journal RAeS March 1971 

NORBERG. J. W. 

Aircraft Maintenance 
This paper deals with the role and challenges of the 

aircraft maintenance function in present day airline opera­
tions, and the impact of changes being brought about by 
industry and technological progress. 

The task of aircraft maintenance is directly influenced 
by airline requirements and factors forming part of its 
operating environment. Safety in air transport is an all 
inclusive term which embraces an aircraft and its total 
operating environment. The maintenance function in an 
airline is a significant element of this environment. The 
achievement and sustaining of airworthiness throughout the 
life of an aircraft is the prime responsibility of the airline 
maintenance branch. 

The Aeronautical Journal RAeS March 1971 

MOWFORTH. E. 

A Design Study for a Freight-Carrying Airship 
This analysis investigates briefly the applicability of the 

large airship in selected categories of freight transport, and 
suggests that the most immediately profitable field of opera­
tion would be in the movement of large indivisible loads over 
moderate distances. 

Details are then given of the airship proposed for this 
type of duty by Airfloat Transport Limited, who envisage a 
vessel with a gas capacity of 30 million ft3 (849 504 m3) 
capable of carrying up to 280 tons (284 493 kg) over 1000 
miles (1609 km) at 5000 ft (1524 m), or up to 400 tons 
(406 419 kg) over shorter distances at 2000 ft (610 m). 

Modes of propulsion, operation and construction are 
described for the project, and a design attitude is explained 
which is intended to lead to a relatively cheap and rapidly 
available airship at the expense of some sophistication. 

mmmm 

The Aeronautical Journal RAeS March 1971 

Compensation for Death and Injury in International Air 
Transport 

The first part of this symposium which consisted of 
"Proposals for Amendment of the Warsaw Convention" by 
Mr. A. W. G. Kean: "A European View" by Mr. F. E. Mostyn 
and Mr. Peter Martin: "A United States View" by Mr. J. 
Kennelly and Mr. G. Lapham, and a discussion, was published 
in the February Aeronautical Journal. The discussion on the 
American papers together with a written contribution and a 
Civil Aeronautics Board report on "Levels of Recoveries on 
Account of Passenger Deaths and Serious Injuries in Airplane 
Accidents" is published in this issue. 

The Aeronautical Journal RAeS March 1971 

BRITTEN, F. R. J. 

The Islander 
A survey of the Islander programme to date, covering the 

design, production, selling and funding, and a look ahead to 
the future and to the production of the Islander Mark III 
which first flew in September 1970. 
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The Aeronautical Journal RAeS March 1971 

HILTON. OR. W. F. 

Local Avoidance of Sonic Boom from an Aircraft 
A flight path is proposed for an aircraft flying at 60 000 ft 

(18 288 m) and Mach 2. permitting it to fly over a city 
10 miles (16 km) in diameter without generating a sonic 
boom in that city. It involves the passengers in a manoeuvre 
of less than ±ig. Only one case has been analysed, and it 
is not claimed that this is optimum, but merely that the 
technique is both possible and of interest. 

The Aeronautical Journal RAeS March 1971 

GREGORY-SMITH, 0. G. and MARSH. H. 

The Manufacture of Glass Fibre Rotor Blades with Pressure 
Tappings 

A method for the manufacture at low cost of research 
rotor blades using epoxy resin reinforced with glass fibre is 
described. A design for the root fixing has been developed 
and strength, creep and vibration tests have shown that there 
is a large safety margin. A simple technique has also been 
developed for producing a blade with many pressure tappings, 
which may be arbitrarily spaced over the surface of the blade. 

The Aeronautical Journal RAeS March 1971 

LEWENDON, J. 

A Flight Test Establishment—Its Function and a Suggested 
Composition 

This note (a) Outlines briefly the evolution of present 
day Flight Test Establishments. 

(b) Details the main reasons for flight testing an aircraft. 
(c) Describes the order and composition of a typical 

flight test programme applicable to a military aircraft. 
(d) Proposes an organisation for a Flight Test Estab­

lishment, and its relationship within the parent Company. 
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Aerodynamics for Engineering Students 

Second Edition (SI Units) 
E. L. HOUGHTON and A. E. BROCK 

Intended for all students of aeronautical engineering in the earlier years of their specialist courses at degree 
and diploma level. It is sufficiently comprehensive to bring students to the threshold of advanced 
aerodynamics. £4.40 net 

Further Aerodynamics for Engineering Students 
E. L. HOUGHTON and R. P. BOSWELL 

The authors are to be congratulated on a lucid presentation of a difficult subject and their work will be 
clearly understood by those students with a high standard of ability in applied mathematics. 
Technical Journal. £8.50 net 

Mechanics of Fluids 

Second Edition (SI Units) 
W. J. DUNCAN, A. S. THOM and A. D. YOUNG 

A thorough revision incorporating the change to SI units and particularly in the sections on turbulent 
boundary layers and rotodynamic machinery efficiency. Vector analysis is now more fully developed. 

Cloth £8 net Paper £4.00 net 

Mathemat ical Methods in Science and Engineering 

Second Edition 

J. HEADING 

The opportunity to include problems in SI units has been taken in the revision. Two new chapters have 
been added on matrix theory and vector analysis. All the theoretical sections are developed with the 
process of problem solving in view. 

Cloth £4 net Paper £2.75 net 

^^^•i^MHHMMHi^M Edward Arnold M H ^ ^ ^ ^ ^ ^ ^ M 
41 Maddox Street, London, W1ROAN 

IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 

Bursaries for Postgraduate Students 

Bursaries are available for the session 1971-72 to 
students normally resident in the United Kingdom for 
courses of postgraduate study (not research) in Aero­
nautical, Civil, Electrical or Mechanical Engineering, in 
Chemical Engineering and Chemical Technology, in 
Materials Science and Technology, in Computing and 
Control. 

The courses are normally of one year's duration. 
Candidates may enter for the Diploma of membership 
of the Imperial College (DIC) and, if suitably qualified, 
for the MSc degree of the University of London. 
Applicants must be graduates who have spent at least 
one year away from University since graduation, 
preferably in industry. 

The value of the bursaries will range from £550, 
according to circumstances, plus College (but not 
University) fees. 

Further information, and forms of application, which 
must be returned by 18 May 1971, may be obtained 
from the Registrar, Imperial College, London, S.W.7. 
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Orders and copy should be sent to the Advertisement 
Offices, The Aeronautical Journal of the Royal Aero­
nautical Society, 184 Fleet Street, London EC4, by the 
18th of the preceding month. 

Remittances—Cheques and postal orders should be 
made payable to the Aeronautical Journal of the Royal 
Aeronautical Society, 184 Fleet Street, London EC4. 

The Society reserves the right to decline any copy or 
advertisement at its discretion and accepts no respon­
sibility for delay in publication or for clerical or printer's 
errors, although every care is taken to avoid mistakes. 
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uminium 
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Whichever way you slice it, alumin­
ium and its alloys are very versatile. 

Light, strong, highly conductive to 
heat and electricity, highly resistant to 
corrosion, easy to machine. H.D.A. have 
an unmatched experience in the produc­
tion of light alloy forgings, die-castings 
and extrusions. 

Write or phone for details of how 
this advanced know-how can help provide 
you with a more profitable product. 

And we'll send you food for thought. 

HAWKER SIDDELEY 

HIGH DUTY 
ALLOYS LTD. 
89 BUCKINGHAM AVENUE, SLOUGH, BUCKINGHAMSHIRE. 

Hawker Siddeley Group supplies mechanical, 
electrical and aerospace equipment with 
world-wide sales and service. 

& 
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